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THE GREAT NEED FOR INTERNISTS IN THE 
NAVAL MEDICAL PROGRAM * - 

By Ross T. McIntire, Vice Admiral, Medical Corps, U.S.N., F.A.C.P., 
The Surgeon General of the Navy 

f 

Our outstanding President, Dr. Paullin, has given so much to the w.ar 
effort that I want to take this opportunity to express to him the thanks and 
appreciation of the Navy for the splendid work he has done. In addition 
to his being President of our College, and President of the American Medi- 
cal Association,, he has assumed an added responsibility as Honorary Con- 
sultant to the Secretary of the Navy and the Surgeon General of the Navy. 
I can assure you that as he relinquishes the details of the two positions which 
he now holds in civil-medicine, we in the Naval Service will call upon him for 
all the time he can reasonably give, and you, knowing him, can imagine what 
that will be. 

I think I should tell you at this time just what this small group of Hon- 
orary Consultants do for the Medical Department of the Navy. They have 
been perfectly unselfish in the time they have given. I have sent them over 
all parts of the Continental United States, and even overseas, where they 
have inspected our various medical facilities, bringing back to me complete 
reports on how our activities are functioning. We have our over-all medical 
inspectors, men of ability and long experience in naval affairs, but these 
men from civil life bring a new viewpoint which has proved tremendously 
valuable. We expect to continue to use them throughout this war and I can 
assure you that they are helping immeasurably in the achievement of greater 
efficiency. ' 

It must be extremely satisfying to the members of the College to see the 
great strides that have been made in scientific medicine in these past two 
years. Extremely satisfying, because you have all had a part in it. As far 
as medicine is concerned, this war effort is being prosecuted not only by the 
men in the Service, but because of the wise use that is being made by the 

A J 5 resjented by Rear Admiral Luther Sheldon, Jr., Medical Corps, U.S.N., at the Scien- 
\odA '' ar ^ Css ' 0n < American College of Physicians, Palmer House, Chicago, Illinois, April L 
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Army and the Navy of key people in civil life, it becomes a joint effort. 
Consider, too, that the Medical Departments of the Army and the. Navy are 
. made up with a tremendous majority off Reserve Officers. In fact, out of 
11,000 officers in the Navy, 9500 of them are Reserve Officers. 

There is one disturbing factor, however, that has come to the fore, and 
only recently so — it is the fact that we do not have a sufficient number of 
internists in the Service. A few years ago the reverse was true. < I will use 
arfillustration to show you why that is true. In our early work in the South 
Pacific, sanitary and tropical disease control was very difficult of accom- 
plishment. This was due, in the main, to the lack of competent, trained 
men to put our plans into operation. • When the Seabee battalions were 
formed, it was arranged for a certain number of men in each battalion to be 
especially trained in sanitary engineering and malaria control. Thus, we 
made rapid strides in cutting down the incidence of certain tropical diseases. 
As the tempo of the 'war picked up, however, the spectacular side came 
quickly to the fore, such as construction of airports, aiding in -the landing 
of troops on beachheads and, in fact, taking a rather active part in the 
combat necessary to secure a foothold on the beaches. What happened? 
When we wished to set up a Mobile Hospital, or put in some drainage ditches 
to make a camp-site livable, these men were not to be found, because they 
preferred the spectacular work with the combat troops. So it is with the 
man who does internal medicine. He is not in the spectacular side of the 
field. In other words, the young man in medicine wishes to be a surgeon. 
He wants to do traumatic surgery — orthopedic surgery — plastic surgery — 

’ for this type of work takes him into the foreground of war activity and the 
mail of internal medicine does his hard plugging unseen. 

As I have said many times before, it will never do for us to over-special- ' 
ize in the Naval Service. Surely, in time of war, it is necessary to have , a 
rotating service so that the internist can have his chance at first aid stations 
and at advance base hospitals. Although the surgeon can not go into a ward 
and handle the cardiacs that come through, or the chronic nephritics and 
other difficult cases, still this man must be taught to handle acute medicine. 
He must know what to do about the acute respiratory diseases and lie must 
also. know what to do when he has cases of exacerbation. 

We have been extremely fortunate in the Navy to be able to use our 
specialists in the jobs they are best equipped to handle. By actual count, we 
find that we have employed 72 per cent of. our medical officers in the special- 
ties in which they are trained. 

A short time ago I had an opportunity to spend a great deal of time on 
one of our very large ships. In fact, it is one of the most modern we have. 
During those few weeks I was able to spend much time with our medical 
personnel and here I had the extreme pleasure of seeing well-trained surgeons 
and well-trained internists working together as a splendid team. I saw a 
highly trained cardiologist do a very difficult gangrenous appendix. J saw 
an excellent eye, ear, nose and throat man make a diagnosis on a complicated 
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chest condition. Here, we have men who were on their toes vying with one 
another to see what could he done to improve the medical service of that ship. 

' We have a great responsibility today to make a determination on what 
should be done about specialization of medicine in this country and how 
we should best go about doing it, I think we should give serious thought to 
what has happened in the past and find ways and means to prevent it from 
happening again, should we be forced into another war in the next twenty 
years. 

Medical education is in a peculiarly critical period. We have a wonder- 
ful opportunity to lay down a basis for sound teaching in the pre-medical 
field, -and in medical education itself, that should endure over a long period 
of, time. I believe it is up to this organization to step in and take a very 
definite, leading part in this determination. The pre-medical field requires 
fully as much attention, if not more than the medical courses. 

One thing I should like to call to your attention is that in our opinion 
visual instruction has come to stay, and in medicine it will take its 
place in a most decided fashion. How, then, can we best be prepared to 
institute this even in the days of war? There is a considerable amount of 
work being done, but it is rather sporadic. I can tell you that the Navy is 
actively at work in this field. We have teams of highly trained technicians,, 
headed by doctors, that are in the combat zones doing a great deal of photo- 
graphic work which will be prepared for teaching purposes. ’ We are estab- 
lishing photographic units in all our large hospitals, which will record for all 
time the technic of our various departments. Now, again, the surgical 
sections have a great advantage, for here the anatomical side comes in and the 
spectacular is there. So, I must turn to you for assistance as to methods of 
working out successful teaching films in internal medicine. These must be 
made attractive for the medical student will not tolerate dullness. We have 
some ideas and we have been following them. In the tropical diseases we 
have no such problem and we are coming up with some exceedingly interest-' 
ing work. We expect to make all of this material available to teaching in- 
stitutions in civil life. Very naturally, we expect to use them in our schools. 

I. am asking you today to give thought to this in your deliberations, going 
well beyond what you have done in the past. 

Turning now to the medical problems that we are facing, our first and 
oremost continues to be malaria. In this past year we had many thousands 
o original admissions in this disease. I do not have to tell you what that 
means to combat troops. We are making rapid strides in malaria control, 

. uit t lat is not the answer. Immunity in malaria is the thing for which we 
are striving.. 

•i .?^ aiaas * s ’ s a P r °blem that will dog us for months and months to come, 
v n e \\ e are struggling for the solution. We do have the answer to other 
ropical diseases and they are being handled successfully. Much is being 
one to develop therapy that will shorten the time on the sick list for many 
o t le dysenteries. We expect to see results even in filariasis. Our great 
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trouble here is the handling of these men, for you all know that in the early 
stages of this disease symptoms come— then there is a period of remission 
dui ing which time the patient feels quite well — following that fresh exacer- 
bations occur from time to time and the patient who has seen the horrible 
end results of this disease among the Polynesians pictures himself in their 
plight. Thus we have a psychological problem with which to deal that can 
easily become psychoneurotic. Therefore, there is great need for speed in 
finding ways and means to handle this condition, for we have many thou- 
sands of cases. 

We will continue to go on doing experimental research in all the tropical 
diseases with the expectation that we will find the answers to the trouble- 
some questions that have faced medical men over such a long period of time. 
In other words, we will try to find the conclusive answers to the preliminary 
studies of such men as Manson, Strong, and Stitt. 

I believe that you will be interested to know just what we have done in 
the field in these past two years in the way of handling our patient load. 
Our Plospital Program, for work beyond the continental limits, was de- 
veloped with the sure knowledge that practically all these hospital facilities 
would be placed among the various islands of the Pacific. Our hospital units 
were developed so that they could subsist themselves if necessary. I am 
glad to tell you today that we have hospital units of 100 bed capacity and 
of 2,000 bed capacity, all in a more or less mobile state. I say “more or less” 
because these tremendous institutions are mobile up to the time we set them 
down. • Then, of course, as the months go along and they have been in active 
use in their theaters, it is a real problem to tear up the buildings and move 
them to another site. In some instances, when we need to move a large 
hospital facility two thousand (2,000) miles, from the back area to the for- • 
ward area, we find it more economical to set up new buildings and we simply 
move up the equipment. - -, 

A Unit has every modern facility that a hospital in the continental limits 
lias. It is capable of furnishing its own electrical supply for it has a 
modern power plant. It has a water purification system that really works. 

It carries a modern laundry. Its galley equipment is a thing of beauty. 
The laboratory facilities are complete in every detail. The roentgen-ray 
equipment was designed with the help of the best engineers in this country. 
The workshops are air conditioned, and that has proved a great blessing to 
the patients and to the doctors. In many of our institutions we have at least 
one ward that is air conditioned so that the critically ill patients may have the 
benefit of it. So, you can see that we are able to do any kind of work that 
we are called upon to perform in these mobile units. • 

Since December 7, 1941, we have hospitalized over 208,000 patients in 
these various mobile units. The results, from such adequate hospital treat- 
ment so close to our front lines, have paid us tremendous dividends. I 
can not give you the exact record of each hospital, but I can tell you that 
some of "them have astonishing ones. One, especially, established a record 
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over a two year period of a mortality rate of less than 1.5 per cent. This 
hospital handled a majority of the battle casualties which occurred on 
Guadalcanal. 

You might say that we are carrying on too elaborate a program, but I 
can not agree with this for I see no reason at all why we should spend billions 
of dollars to kill our enemies and only a few hundred thousands to save the 
lives of our men. I have no feeling whatsoever about asking for a reason- 
able amount of money for the hospitalization of the sick and the wounded. 
I am telling you all this for I want you to know just how far we have pro- 
gressed in providing modern hospitalization for our men close to the battle 
lines. 

These hospitals are made doubly useful by the use of air transportation. 
We have reached a point where we are now insisting that mobile hospitals be 
located as close to flying fields as possible, so that the patients will not have 
to be juggled over rough roads in transit from the field to our institutions. 
It will be a marvelous thing when we can do away with all forms of am- 
bulance transportation by land, for here we have one of the greatest instru- 
ments for producing — or let me say increasing — shock. 

The internist who is fortunate enough to 'be assigned to one of these 
mobile hospitals will be practicing medicine at a frontier and yet he will have, 
every modern facility that he has in his own hospital at home. He will be 
the master of his own division and he will have the great satisfaction of 
being able to practice his specialty among the battle casualties that are ef- 
ficiently moved into his hospital, where his knowledge, built up on years of 
experience, will be invaluable to the surgeon who will be called upon to treat 
the injured. 

Now, I want to say a word about our Hospital Ships. I speak with a 
certain amount of feeling about these ships for I spent over five years of my 
service in such duty. I can tell you that there is no more satisfying place 
to practice medicine, for here you find a group of men living together, 
isolated, entirely dependent upon themselves. These ships do a remarkable 
. j°b, for they have two duties to perform — they serve as a means of evacua- 
tion for the wounded and they receive and care for the casualties as they oc- 
cur in the Fleet. 

- Here, again, we provide the most modern equipment that is known. 
Ihe internist who is head of his department on one of these ships will have 
every known means, in a mechanical way, to improve the handling of his 
patients. These ships carry everything in the way of laboratory equipment. 
Their roentgen-ray plants are modern and they carry all of the luxury 
equipment with which we feel we must practice medicine today. In other 
words, a basal metabolism is a routine practice; the electrocardiograph has 
long been standard equipment — and I could go on and on. 

On a Hospital Ship we practice medicine in a different fashion, for here 
even medical officer has an opportunity to see every critical case that comes 
on board. The internist becomes a fair surgeon; the surgeon learns again 
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something about internal medicine' and the ophthalmologist finds that there 
is such a thing as the practice of medicine. I can say this for I know some- 
thing about that specialty. My only complaint is that our doctors in the 
isolated specialties, in civil life, are too busy to be able to see enough of 
. medicine. 

Perhaps, I may sound as though I* am bragging about the practice of 
medicine in the Navy. I am not. I have simply been staling facts. I will 
be very glad to brag about the splendid way in which the Reserve Officers 
have stepped into the organizations which I have just described. As I have 
said earlier in my remarks, you should feel as proud as I do of your fellows 
who are serving with the Armed Services. 

I suppose this war will bring about many new things that will be of- great 
constructive value to medicine. I am perfectly sure, however, that the 
-greatest thing it will bring about is the understanding that doctors will have 
among themselves. This war is not lasting just a few months ; it is lasting- 
over a period of years. I am of the firm conviction that we have several 
more years to go. Because of that fact men will learn the great value of. 
close association in medical practice and I am hoping that out of this war 
will come sound opinions as to what we can do in civil medicine to have 
closer association among our doctors. 

In closing I want to say a word about the necessity for postwar planning. 
Your outgoing President is performing a leading role in this. He realizes, 
as I do, that medicine must make a real contribution in these plans. We 
have seen many danger signs from people who are not qualified, but who 
are proposing plans for medicine. I am firmly convinced that plans must be 
made.’ We must find ways and means to provide medical and hospital care 
for the thousands of men and their families who will be attempting to find 
a place to live following this war. The shifting population that must settle 
down again will add to our difficulties. The doctor’s fee is not a problem, 
for I feel very definitely that the good doctor still practices medicine and too 
often forgets his fee. We must find ways and means also to reduce the 
collateral costs of medical and hospital care. I hope the American College 
of Physicians will take a leading part in this and that it will clearly and un- 
selfishly review the events which have led up to this necessity and offer sound 
and concrete suggestions. 



DEMEROL: A NEW SYNTHETIC ANALGETIC, 
SPASMOLYTIC AND SEDATIVE AGENT. 

I. PHARMACOLOGIC STUDIES * 

By Fredrick F. Yonkman, Paul H. Noth, M.D., M.S., and 

Hans H. Hecht, M.D., Detroit , Michigan 

The disadvantages attending therapeutic use of morphine and other 
analgetics have impelled investigators in numerous fields of medical endeavor 
to seek an adequate substitute for the relief of pain. Codeine, dilaudid, 
snake venom and other agents recently introduced do not subscribe in every 
respect to the specification of ‘adequate substitute’ because of various side- 
effects or other disadvantages associated with each. However, a synthetic 
substance which in some respects equals or surpasses morphine is available 
in demerol. It appears in the literature under various names such as 
Dolantin, Dolantol, D-140, S-140, and more recently as Demerol, which is 
the most generally accepted term in this country. 

We have studied the drug pharmacologically and clinically. The results 
of a clinical study of demerol as a morphine substitute both in acute and 
chronic conditions will be presented in a subsequent article. In this present 
report we wish to review briefly its chemical features and pharmacologic 
properties and to present the results of our animal and human studies of its 
effects on smooth muscle of the uterus and intestine. For a more detailed 
consideration of its general pharmacologic properties the reader is referred to 
the work of Schaumann 2 and Gruber, Hart and Gruber. 7 

Chemistry 

Demerol was synthesized in 1939 by Eisleb and Schaumann 1 as the ethyl 
' ester of l-methyl-4-phenyl-piperidine-4-carboxylic acid. This is a white, in- 
soluble crystalline substance which becomes soluble in water as the hydro- 
chloride salt. In this paper, the term demerol implies the hydrochloride 
form. It is slightly bitter and is non-irritant to the gastrointestinal mucosa. 
At one time the carboxylic acid modification was of interest because of its 
peripheral or local anesthetizing potentialities, but in the ethyl ester form it 
attracted greater interest because of its analgetic and spasmolytic actions. ' 

A study of the chemical formula proposed by Schaumann 2 indicates the 
relation of demerol to atropine and also to morphine. The latter has been 
commonly accepted as a derivative of phenanthrene, but Gulland and Robin- 

* Received for publication July 10, 1943. 

. ’ ro . m the departments of Pharmacology and Therapeutics and of Medicine of Wayne 
university and from the department of Medicine of Receiving Hospital and the Medical 
* vision of the William J. Seymour Hospital. This interdepartmental study of demerol 
hydrochloride received the support of Dr. J. Mark Hiebert of the Alba Pharmaceutical 
ivision of the \\ mtlirop Chemical Company, Inc. The project was aided by the A. 
Mendelson Memorial Fund of Detroit. 


7 



• yonkman, noth, and. hecht 

ATROPIN, DEMEROL (Doiantin),' and MORPHINE 
(Schaumann ) 



Fig. 1. 


son 3 have proposed the piperidine formulation pictured in figure 1. If this 
be the true formula for morphine, not only is the chemical relation of 
demerol to morphine and atropine apparent but the atropine and morphine- 
like pharmacologic actions of demerol become easier to understand. 

Pharmacology 

General Actions. Demerol has been studied pharmacologically by several 
investigators 11 2 ’ 4 ’ 3> r ’ s ' 10 both in this country and in Europe. It re- 
sembles atropine in its anticholinergic action in the production of mydriasis, 
suppression of saliva, insulation of the heart, bronchi and intestine against 
vagal stimulation. It resembles papaverine in its spasmolytic action since it 
also directly relaxes the bronchi, intestine,, uterus and blood vessels. 
Demerol resembles morphine in its capacities to produce analgesia, sedation, 
euphoria and, at times, side-effects somewhat similar to those produced by 
morphine. 

Toxicity. Acute toxicity studies have been reported 7 in which the 
M.L.D. 50 of demerol was 221 mg. per kg. orally and 147 mg. per kg. 
intraperitoneally in white mice, but 93 mg. per kg. intraperitoneally in white 
rats. In rabbits, the intravenous M.L.D. 50 ranged between 20 and 32 mg. 
per kg. depending upon weight of the animals employed. 

Chronic toxicity studies 7 showed that white mice tolerated 90 mg. per kg. 
daily by mouth for 25 days without manifesting any ill effects. Gruber also 
fed four dogs 50 mg. per kg. of demerol by mouth daily, six days a week 
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for five weeks. Salivation, some nausea, and rare vomiting, with definite 
evidence of distaste for the drug resulted after the first week. After five 
weeks Gruber increased the daily dose to 100 mg. per kg. Two dogs sur- 
vived a total of 12 doses at the higher level and “at no time during the entire 
seven weeks was the blood picture of any animal significantly different from 
the control.” Barlow 0 treated eight adult dogs with a daily dose of 75 mg. 
per kg. and 24 monkeys with 40 mg. per kg. daily for 10 months. “Al- 
though a slight degree of anorexia and a slight falling off in weight were 
observed no deleterious effect was produced with respect to the hematopoietic 
system nor upon necropsy were any histologic changes in liver, kidneys, 
spleen, gastric mucosa, or bone noted.” 

Acute and chronic toxicity studies in man are reported in the clinical 
paper. 11 

U terine Responses * Isolated strips from guinea pigs, virgin and non- 
virgin, were studied in tissue baths ordinarily used for these experiments in 
which the muscle is bathed in Locke’s solution, pH 7.5 to 7.6 at 39° C., and 
contracture changes are recorded on the kymograph. Figure 2 illustrates 
the typical results which were almost uniformly obtained in over 55 experi- 
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Fig. 2. Kymographic records of uterine strips of rabbits and their responses to: 

A. Demerol, 1-5000 and pitocin, 1-125,000 

B. Epinephrine, 1-250,000 and demerol, 1-3300 

C. Pitocin 1-50,000 and demerol, 1-5000 

D. Histamine, 1-1,000,000 and demerol, 1-100,000 

Time = 10 minute intervals in A, B and C and 10 seconds in D. 

^ e a . re grateful to Dr. Marshall Purdy and Dr. Garnett Ice for their cooperation in 
these experiments. 
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Fig. 3. Tracing of ileum of unanesthetized dog with balloon inserted through ileostomy. 
Atropine, 0.3 mg. per kg. subcutaneously, followed bj r demerol, 6.5 mg. per kg. subcutaneously. 
Figures 60, 50 and 60 indicate volume of air in c.c. required to elicit painful response to dis- 
tension before demerol and 78 c.c. denotes average volume required to elicit similar response 
after demerol. 

Time = 1 minute intervals. 


ments. Demerol usually relaxed the segment which had previously been 
activated either by epinephrine, ' 1-1,000,000 to 1-250,000, pitocrin, 1-125,- 
000 to 1-50,000, histamine, 1-10,000,000 to 1-1,000,000, barium chloride, 
1-10,000 or physostigmine, 1-20,000. The degree of relaxation or inhibi- 
tion depended upon the dose of stimulant as well as that of demerol. Demerol 
was an effective spasmolytic in a dose of 1-100,000 on a uterus under strong- 
histamine stimulation as illustrated in figure 2, D. Frequently, but by no 
means consistently, demerol activated the flaccid, previously untreated uterine 
strip (figure 2, A). Our results amply confirm previous work 2 ’ 7 in that the 
flaccid uterus may be_ stimulated, whereas relaxation usually ensues in the 
tonic or active segment. 

Intestinal Responses. Balloon experiments, the technic of which has 
been described previously, 12 were conducted 12 times in four trained, un~ 
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Fig. 4. Dog, unanesthetized, tracing of ileum. Drugs administered subcutaneously in 
following order: morphine sulphate, 0.1 mg. per kg., demerol .(S-140) 10 mg. per kg., 
morphine sulphate, 0.1 mg. per kg. 

Time = 1 minute intervals. 
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anesthetized dogs with ileostomies or with Thiry-Vella loops of ileum. Our 
experiences were similar to those of Gruber/ since the normal dog ileum was 
uniformly stimulated in tone, peristalsis and segmentation. These effects 
were evident even after atropine had rendered the intestine almost quiescent 
(figure 3). However, if morphine had first been administered to activate 
the intestine 12 as was the case in six experiments, even to the point of 
vomiting, demerol markedly depressed some phases of intestinal activity 
(figure 4) and especially segmentation (figure 5). These findings do not 
agree with those of Gruber who states 7 “As far as could be determined, this 
latter injection (Demerol) had no significant effect upon the morphine re- 
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Lie. 5. Dog, unanesthetized, tracing of ileum. Drugs administered subcutaneously in 
following order (B) : morphine sulphate, 1.0 mg. per kg., demerol (S-140), 10. mg. per kg. 
inserted through ileostomy. Recovery from relaxation approaches in C. 

Time = 1 minute intervals. 


sponse.” We have not attempted to activate the intact intestine by any other 
agents, but it would be of value to study the tranquilizing effect of demerol 
after pituitrin, physostigmine or concentrated sodium chloride given intra- 
venously. 13 

If the intestinal stimulating action of demerol in the dog should find its 
counterpart in the human intestine, the drug might be useful in the treatment 
of postoperative ileus and of diarrhea. Therefore, intestinal motility studies 
were conducted in patients * with ileostomies, cecostomies, colostomies or 
with the indwelling Miller-Abbott tube at various levels of the gastroin- 


B. 


* We are grateful to Drs. R. Crowley, J. T. Downs, M. H. Blau, L. Whelan, J. Posch, 
. c-raver and K. Bauer for their cooperation in this phase of the work. 
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testinal tract. Intestinal contractions were registered against air distended 
balloons which were attached to catheters; these were in turn connected with 
a bromoform manometer whose float transmitted contraction waves against 
a smoked kymographic paper. Fifteen experiments were conducted on five 
patients and in only one instance was there evidence of stimulation after 
demerol. This occurred in one experiment on a patient who on four other 
occasions had no colonic stimulation after demerol. Figure 6 reveals that 
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Fig. 6. Patient, H. R., age 26, colostomy. Tracing of colonic activity after patient 
had received 250 mg. of demerol orally for four days. No appreciable effect observed. 
Demerol (dolantin), 200 mg. intramuscularly likewise produced no significant change. 

Time — 5 ‘second intervals. 


daily oral medication with 250 mg. per day for four days followed by 200 
mg. intramuscularly failed to alter the normal motility of his colon. This 
patient was of special interest because in two experiments demerol failed to 
check tone increase by morphine and even in' large doses demerol interfered 
in no way whatever with his ward ambulations or daily habits. 

The quiescent effect of demerol on the human ileum is observed in figure 
7. Normal peristaltic frequencies were aborted for almost 40 minutes, 
after which morphine was capable of exerting its normal tone increasing or 
“splinting” effect upon the ileum. 12 The absence of kymographic evidence 
of intestinal stimulation was verified by the patients’ persistent negation when 
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questioned concerning “cramp-like pain or colic” after demerol injections. 
This was not true in our morphine studies. 12 

In none of our experiments with demerol was there evidence of a 
lessened intestinal tone, save one, which developed gradually over a period 
of approximately one and one-half hours. What relaxing effect, if any, 
demerol might have in the hyperactive or spastic human intestine has not been 
determined with nicety but preliminary studies in three instances indicate 
that relaxation may ensue (figure 8). Although demerol is not spasmolytic 
in the pyloric sphincter of dogs, 7 Barlow 0 states that “in 27 human subjects 
direct intubation studies with balloons in various portions of the gastro- 
intestinal tract reveal an antispasmodic response with 50 to 100 mg. of 
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Fig. 7. Patient, O. P., age 32, ileostomy. Tracing of normal activity of ileum as 
relaxed by demerol (S- 140), 100 mg. intramuscularly and subsequently stimulated by mor- 
phine sulphate, 15 mg. intramuscularly. 

Time — 1 minute intervals. 


demerol HC1 intramuscularly in 23 or 84 per cent of the subjects. Complete 
cessation or diminution of motility occurred usually within 10 minutes and 
lasted from 15 to over 90 minutes.” Barlow’s findings have been amply 
confirmed by intubation studies in man by Batterman. 17 ’ 18 A direct spas- 
molytic effect of demerol, in addition to its analgetic effect, would obviously 
enhance the relief obtained by altering the functional pathology responsible 
or the pain and discomfort. Even if relaxation did not uniformly occur, 
its analgetic effect might still be of sufficient degree to afford pain relief, 
n act, in one experiment (figure 3) on an unanesthetized dog the analgetic 
e ect of demerol was sufficient to allow for greater distention of the intestine 
c cue pain or discomfort was evinced. This prevailed even though demerol 
nad increased intestinal tone. 


14 


YONKMAN, NOTH, AND' HECHT 


In this experiment the dog’s intestine had been quieted with atropine. The 
balloon was then deflated and reinflated with air from a large syringe until the dog 
gave visual evidence of slight discomfort. The average pain threshold of three 
inflations induced at three minute intervals was determined before and after demerol. 
The average volume of air causing discomfort in this particular experiment (figure 
3) was 57 prior to demerol whereas 40 minutes after the drug the average figure was 
/8 c.c., even in the presence of increased tone produced. by the analgetic agent. This 
difference of 21 c.c. of air represented a 36 per cent analgetic advantage gained by 
demerol. Although relatively crude in its present stage of development, refinements 
of this pressure balloon method may well give one a better appraisal of analgetic ef- 
fects than the commonly used Hardy-Wolff light-beam technic 14 which evaluates 
analgetics not on their capacity to dampen visceral pain but only a specially induced 
pain (heat) on specially prepared skin areas. Since smooth muscle spasm and dis- 
tention are common indications for analgetic therapy, one would be inclined to 





Fig. 8. Patient, A. N., age 42, cecostomy. Tracing of normal colonic activity as 
affected by stimulating action of morphine sulphate, 15 mg. subcutaneously and of sub- 
sequent partial inhibition by demerol, 200 mg. subcutaneously. 

Time = 1 minute intervals. 


believe that analgetic potency might best be evaluated from results obtained in arti- 
ficially produced visceral pain as was done in these experiments. The results gained 
from several experiments of this type indicate a 20 to 36 analgetic potency for 
demerol. 

The results of these studies warrant the clinical use of demerol,- as is the 
case with morphine, in intestinal, 12 biliary, 15 and ureteral 10 colic, regardless 
of -the action of the drug on smooth muscle. 

Comment and Summary 

Demerol hydrochloride is a safe drug. This is evident when one ap- 
preciates the high dosages administered to animals and man in toxicity 
studies and clinical assay. 

Demerol is readily absorbed after oral, subcutaneous or intramuscular 
administration, producing analgesia and sedation. It exerts a weak atropine- 
like action as well as a moderately strong papaverine-like effect upon any 
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viscus containing smooth muscle. These actions are more intense when 
spasm or some form of stimulation prevails. However, should the func- 
tional pathology of a spastic viscus not be arrested, the failure of spasmolytic 
action may still be nullified or overridden by the marked analgetic action 
elicited by demerol. 

The intestinal stimulating action of the drug uniformly produced in dogs 
does not prevail in man. The lack of stimulation of the intestine under 
demerol, particularly as regards tone increase, precludes its use as a bowel 
splint postoperatively. However, in the great majority of patients requiring 
analgetic drugs, splinting of the bowel is not a consideration and the absence 
of this action is an advantage since the usual constipating effect of morphine 
would be avoided. 

The chemical configuration of demerol tends to render understandable 
some of its important actions in relation to atropine and morphine, its chemi- 
cal relatives. It is another illustration of the fundamental principle that 
chemical structure or relationship frequently forecasts pharmacologic events 
to come. It is the principle which makes pharmacology interesting, even 
fascinating, and therapy rational. 
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DEMEROL: A NEW SYNTHETIC ANALGETIC, 
SPASMOLYTIC, AND SEDATIVE AGENT. 

II. CLINICAL OBSERVATIONS * 

By Paul H. Noth, M.D., M.S. (in Medicine), Hans H. Hecht, M.D., 
and Frederick F. Yonkman, M.D., Ph.D., Detroit , Michigan 

The chemical composition and pharmacologic properties of demerol have 
been described in a separate communication. 1 The present report deals with 
clinical observations of the actions of this drug. Since 1939 a great number 
of clinical reports on demerol (variously called Dolantin, Dolantol, Alba, 
D-140, S-140) have appeared in the South American and European litera- 
ture including observations on more than 2,000 cases. Only a few clinical 
studies, however, have been published in this country, 2 ’ s ’ 4> 5 ’ 6 ’ 7 including a 
series of papers by Himmelsbach and Andrews on tolerance and addiction 
liabilities in former morphine addicts. 8 ’ °’ 10 We have attempted to compare 
our own results with those reported in the literature. 

Material and Method of Study. A series of 146 patients was observed. 
One hundred eighteen of these were suffering from various diseases in which 
pain was severe enough to have justified the use of one of the opiates. This 
includes a group of 26 patients with persistent severe pain of weeks’ or 
months’ duration. Six of these patients had been taking morphine, 13 
codeine, and two dilaudid for considerable periods of time. This group 
of 26 patients was given demerol at regular intervals for as long as 211 
consecutive days. The average duration of therapy was 51.4 days, and the 
average total dose 32.6 grams. Most of the remainder of the 118 patients 
suffered from more acute illnesses and received an average total dose of one 
gram during an average period of six days. Twenty-four patients without 
pain were studied solely for the purpose of evaluating the sedative action of 
demerol. A final gr&up consisted of four patients suffering from bronchial 
asthma. The special clinical records included a description of the type and 
severity of the pain, its duration, the effect of previous medications, a de- 
scription of the subjective and objective response to the individual doses of 
demerol, and a summary of the analgetic, sedative, and side-effects noted. 
Routine laboratory and roentgenographic studies were performed and in 
over one-half of the cases the urinalysis, hemoglobin, erythrocyte, and leuko- 
cyte estimations were repeated during or after therapy with demerol. Evi- 
dences of toxicity were looked for, particularly in the group of 26 patients 

* Received for publication July 10, 1943. 

TT . brom the Departments of Medicine and of Pharmacology and Therapeutics of Wayne 
m versity College of Medicine; the Medical Departments of Detroit Receiving Hospital, 
and the William J. Seymour Hospital, Eloise, Michigan. 

Inis interdepartmental study received the support of Dr. J. M. Hiebert of the Alba 
Fund^o^D'etroit V1S1 ° n ’ ^' nt * lro P Chemical Company, and the A. Mendelson Memorial 
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who received the drug for a longer time. In these cases complete urinalysis 
and studies of the blood, including determinations of hemoglobin, the num- 
ber of erythrocytes and leukocytes, and differential leukocyte counts, were 
repeated at weekly intervals. Electrocardiograms and bromsulphalein tests 
of hepatic function also were performed repeatedly in these cases. 

Dosage 

Summary of the Literature. Demerol has been administered orally, 
intramuscularly or subcutaneously by most observers. The usual dose for 
adults was 100 milligrams; the dosage ranged between 50 and 200 milli- 
grams. According to one report 11 heavy individuals usually required more 
than the average dose. Sprockhoff 12 states that doses for children range 
from 10 to 75 milligrams. Rectal suppositories have been used occasionally, 
especially in obstetrical cases. 13 When it is given intravenously, a number 
of unpleasant side reactions may occur and it is stated that when this route 
is employed the drug should be diluted and given slowly during a period of 
not less than two minutes. 14 

Present Study. In our cases the dose of demerol employed was, with 
very few exceptions, 100 milligrams, given orally or intramuscularly from 
one to eight times daily. In the chronic cases in which demerol was sub- 
stituted for morphine or dilaudid, it was often necessary to shorten the 
usual four-hourly interval between doses to three hours. Because of a more 
prompt and, therefore, more easily evaluated response, the intramuscular 
route was used about twice as frequently as the oral route. Intravenous 
administration was avoided because of the possibility of its producing un- 
desirable reactions and because the intramuscular injections usually produced 
their effects very promptly. Demerol may produce irritation when given 
subcutaneously and as a consequence this route also was avoided. 

Analgetic Effects 

Summary of the Literature. Favorable effects following the adminis- 
tration of demerol have been reported in a great variety of painful condi- 
tions, particularly those associated with spasm of smooth muscle. It has 
been reported that severe pain is satisfactorily controlled in various lesions 
of the gastrointestinal, biliary, and genitourinary tracts, as well as of the 
pancreas, pleura, and other organs. 2 - »- 15 - 1C - 17 > 1S - 20 - »• 22 - 23 It has been 

considered to be effective in relieving pain associated with thrombosis or 
embolism of peripheral or coronary arteries. 15 - 10 - 21 It was used successfully 
in acute and chronic arthritides 10 - 22 and in a variety of neurological disorders 
such as polyneuritis and neuralgia, 16 ’ 10 - 22 ’ 24 ’ 25 migraine, 16 - 24 tabetic crisis and 
radiculitis. 24 ’ 25 Its use for relief of pain occurring coincidentally in patients 
with multiple sclerosis led to the observation that it seemed to benefit the 
weakness and other symptoms of this disease. 34 It has been used extensively 
to combat pre- and postoperative pain and in other primarily surgical con- 



DEMEROL. II. CLINICAL OBSERVATIONS 


19 


ditions usually requiring morphine or its derivatives. 4 ’ 5) 20 ’ 2T ’ 28 In obstetrics 
it has been used alone or in conjunction with scopolamine and barbiturates 
to control pain during labor and to aid in producing amnesia. 0 ’ " 13 ' 1 It has 
been of value in gynecological conditions and procedures 1,1 " 8 ’ 30 and in a 
variety of diseases of children. 12 Severe hiccups, 32 discomfort, and pain 
occurring during or after certain diagnostic procedures such as cystoscopy, 
retrograde pyelography, gastroscopy, bronchoscopy and pneumoencephalog- 
raphy have been claimed to be adequately controlled by demerol. 18 ’ 33 


Present Study 

Table 1 summarizes the analgetic effect of demerol upon 118 patients 
with various diseases giving rise to the types of pain listed. Five patients 


Table I 


Analgetic Effect of Demerol 


Types of Pain 

Results 

No. of 
Cases 

Complete 

Relief 

Partial 

Relief 

No 

Relief 

Arthritic 

9 

6 

1 2 

1 1 

Gastrointestinal 

22 

15 

6 

j 1 . 

Biliary tract 

5 

3 

1 

| 1 

Renal 

6 

6 



Nerve and thalamic pain 

18 

11 

6 

1 

Osseous pain 

8 

3 

2 ’ 

3 

Headache 

18 

13 

2 

3 

Pleural . ! 

12 

8 

2 

2 

Cardiac 

10 

5 

4 

1 

Miscellaneous 

15 

9 

4 

2 

Total 

123* 



15 (12.2%) 


* Five patients had 2 types of pain. 


had two distinct types of pain and consequently the number of instances 
exceeds the number of cases by five. Complete relief occurred in 79, or 
64.2 per cent. Partial relief, which occurred in 29, or 23.6 per cent, 
usually consisted of moderate relief, sufficient to be considered as a satis- 
factory clinical response. No relief was obtained by 15, or 12.2 per cent, 
dhe groups with partial or no relief included four patients who had been 
addicted to morphine or dilaudid, and who resisted the attempted substitu- 
tion of demerol for these drugs. Whenever codeine had been administered, 
demerol could be substituted without any trouble and was always claimed to be 
superior in its analgetic effect. The time of the onset of relief was from 
five to 20. minutes following intramuscular injection, and from 20 to 30 
minutes following oral administration. The duration of the relief varied 
between one ‘and six hours, but was usually three or four hours. Relief was 
more often complete, as well as more rapid, following intramuscular use. 
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The results in each type of pain are considered separately in the following 
paragraphs. 

Arthritic Pain. Five of the nine patients in this group were suffering 
from acute gonorrheal arthritis and one each from streptococcal arthritis, 
tuberculous arthritis, traumatic arthritis, and polyarthritis associated with 
Hodgkin’s disease. Relief of pain by 100 milligrams of demerol was com- 
plete in six, partial in two, and absent in one. The intramuscular route gave 
results which were superior to those obtained by oral administration in three 
of five patients in whom the comparison was made, and equal results in the 
two remaining patients. In five patients the analgetic effect of demerol 
was greater than a combination of one grain of codeine sulphate and 10 
grains of acetylsalicylic acid. 

Pain of Gastrointestinal Origin. Of the 22 patients in this group nine 
suffered from benign duodenal or gastric ulcers, 10 from carcinoma of the 
gastrointestinal tract, and one each from "irritable bowel, uremic enterocolitis, 
and intestinal colic following abdominal paracentesis. In regard to the 
evidence for a spasmolytic action in this group, it should be stated that 
although an element of gastrointestinal spasm was undoubtedly present in a 
number of the others, the last three patients were the only ones in whom 
typical colic was present. Relief was complete in two of the patients. The 
third patient was a young woman with extremely severe cramps which were 
at first suspected of being due to lead poisoning, but later diagnosed as irri- 
table bowel. She obtained no relief from 100 milligrams, and very slight 
relief from 200 milligrams of demerol given intramuscularly. The results in 
patients with peptic ulcer were uniformly good even when the ulcer was 
penetrating in type and accompanied by severe pain with radiation to the back 
or up over the anterior thoracic wall. The promptness of the effect after 
intramuscular injection and the failure of other measures to control the 
pain made it perfectly clear that demerol, rather than diet or antacids, was 
responsible for the symptomatic relief obtained. Variable results occurred 
among the patients with carcinoma of the gastrointestinal tract. 

Biliary Tract Pain. Two of the five patients in this group had severe 
biliary colic. One obtained complete relief from demerol ; the second, who 
was found at operation to have a complicating acute pancreatitis, obtained 
enough relief to be fairly comfortable although the physical findings over 
the abdomen were not obscured. One-fourth of a grain of morphine sul- 
phate, given subsequently, produced complete relief, but also masked the 
abdominal findings. The difference in this case between the effects of mor- 
phine and demerol upon the physical findings is of some interest from the 
point of view of the diagnosis of acute abdominal conditions following the 
use of analgetic agents. Two other patients with less severe pain associated 
with acute cholecystitis were completely relieved by demerol. The fifth 
patient, who suffered from a dull steady pain due to primary carcinoma 
of the liver, was not relieved by oral medication with demerol. 
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Renal Pain. None of the patients in this group had typical severe renal 
colic. Four suffered from acute pyelonephritis, one from renal infarction 
and one from renal disease of indeterminate etiology. All obtained complete 
relief. 

Nerve Root or Thalamic Pain. There were 18 patients in this group. 
Three suffered from severe pain of thalamic origin and each was completely 
relieved. Three had tabes dorsalis, and of these two were completely and 
one partially relieved. Four had sciatic pain and all were completely re- 
lieved. One patient with Buerger’s disease and ischemic neuritis was not 
relieved. The remaining seven patients suffered from nerve root pain of 
various origin, including protruded intervertebral disc, transverse myelitis, 
and carcinoma with metastases to the spine or other structures adjacent to 
nerves. In spite of the severity of this type of pain, in the whole group 1 1 
patients were completely relieved, six partially relieved, and only one not 
relieved. 

A case illustrating the beneficial effect of demerol in pain of thalamic 
origin is that of a white male 62 years of age who suffered from hepatic 
cirrhosis and Parkinson’s disease of arteriosclerotic origin. Very severe 
lancinating pains of thalamic type were present over the entire left side of his 
body. He had been maintained on three or four one-fourth grain doses 
of morphine sulphate daily. This amount controlled the pain, hut the patient 
was depressed, “groggy,” and disoriented. One hundred milligrams of 
demerol given orally every four hours did not give satisfactory relief, but 
the same amount given intramuscularly every six hours produced satisfactory 
relief of pain. In addition, his mental state changed to one of mild euphoria 
with considerable mental clearing. The sedative effect was not marked 
and additional medication was required for sleep. 

Two other patients with so-called “intractable pain” of thalamic origin 
were very well controlled by oral administration of demerol for 211 and 175 
days respectively. 

Pain of Osseous Origin. In the eight cases in this group the diagnoses 
included several cases of metastatic carcinoma of bone, sarcoma of bone, 
and erosion of the spine due to aortic aneurysm. They were the group 
which was most resistant to demerol as well as to other analgetic drugs. 
1 liree were unrelieved, two partially relieved, and only three were completely 
relieved. In several instances it was found that morphine gave more relief 
than demerol. 

Headache. Of the 18 patients 'in this group seven had headaches asso- 
ciated with arterial hypertension and of these, four had severe hypertension 
with marked retinopathy and other evidences of hypertensive encephalopathy. 
Other diagnoses included cavernous sinus thrombosis, meningococcic men- 
ingitis, subarachnoid hemorrhage, headache following spinal puncture, and 
others. In even the most severe headaches complete relief was almost always 
obtained. One patient with hypertensive encephalopathy required 0.2 gram 
foi complete relief whereas the others with this condition were completely 
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relieved by the usual dose. Patients with less severe and less well-defined 
headaches were, as a rule, the ones incompletely relieved or unrelieved- 

Pleural Pain. Eight of the 12 patients in this group suffered from 
pneumococcic pneumonia complicated by acute pleurisy. With one excep- 
tion, complete relief from pain occurred within 10 to 15 minutes following 
the intramuscular' injection of demerol, and sleep was induced in four pa- 
tients. Respirations were slower, but not abnormally depressed. The 
failures occurred in patients with pleuritic pain due to pulmonary infarction 
associated with congestive cardiac failure. 

.!■ Cardiac Pam. Five patients suffered from pain due to insufficiency of 
the coronary circulation. One such patient experienced prolonged anginal 
pain a few days following an acute myocardial infarction and was relieved 
after receiving demerol orally. Four patients suffered from repeated at- 
tacks of angina pectoris. An oral maintenance dose seemed to diminish 
the frequency and severity of these attacks. One of these patients was a 61 
year old innkeeper with hypertensive and arteriosclerotic heart disease. Dur- 
ing two control periods, totaling 41 days in which he received 10 grains of 
acetylsalicylic acid four times daily, he experienced 28 attacks of angina pec- 
toris, whereas during two alternate periods totaling 59 days in which he 
received 100 milligrams of demerol four times daily, he had only 15 attacks. 
The patient was not aware of the nature of the drugs he received. The 
results in these cases of angina pectoris were suggestive, but not conclusive, 
of a beneficial effect of the drug. This may have been brought about either 
by its sedative or by its analgetic action or both. One patient was repeatedly 
relieved of severe pain due to acute pericarditis. Three of the remaining 
four patients suffered from chronic rheumatic heart disease with precordial 
aching pain and the last patient was diagnosed as having a cardiac neurosis. 

Miscellaneous. Eight of the 15 patients in this group suffered from 
carcinoma of the bladder, or the female genital tract. Two suffered from 
dysmenorrhea, two from extensive dermatitis, and one each from burns, post- 
hemorrhoidectomy pain, and muscular pains associated with sickle-cell 
anemia. The results in the patients with carcinoma were variable but gen- 
erally good. One patient with dysmenorrhea was completely relieved, but the 
other was unrelieved. Both the pain and intense pruritus present in the 
cases with dermatitis were completely relieved. The patient with extensive 
second and third degree burns was only slightly relieved. 

An example of the substitution of demerol for morphine in the treatment 
of patients with far-advanced malignant neoplasms is the case of a 54 year 
old white woman who was suffering from epidermoid carcinoma of the 
vagina. This tumor was given a microscopical grading of 4 (on the basis 
Q f 1-4), and it had metastasized and extended until it involved practically 
the entire pelvis, including the rectum and bladder. She complained of con- 
stant excruciating pain in 'this region. One and one-half grains of codeine 
sulphate produced very little relief, but one-sixth of a grain of morphine 
sulphate given ever}' four hours caused satisfactory relief of pain. This 
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dosage was continued for 107 days, following which 50 milligrams of 
demerol were administered every three hours for five doses in place of the 
morphine, which had been given during the day and two doses of morphine 
were continued during the night. For about seven days the patient suf- 
fered from nervousness, anorexia, nausea, vomiting, diarrhea and severe 
mental depression. These symptoms were thought to be caused in part by 
the withdrawal of morphine and were treated with frequent small doses of 
phenobarbital. On the eleventh day of this regime she began to feel better 
and soon became entirely comfortable. At no time during the transition 
from morphine to demerol had pain reappeared. Phenobarbital was dis- 
continued on the sixteenth day and on the twenty-second day the nightly 
doses of morphine were replaced by demerol without any further withdrawal 

Table II 


Analgetic Effect of Demerol _ 
(127 Instances in 81 Patients) 



Results 

Degree of Pain 

Complete Relief 

Partial Relief 

No Relief 


No. 

Instances 

Group 

% 

No. 

Instances 

Group 

% 

No. 

Instances 

Group 

% 

Group 1 

Very severe 
(44 instances) 

26 

59.1% 

8 

18.2% 

10 

22.7% 

Group 2 

Severe 

(SO instances) 

29 

58.0% 

4 

14 

28.0% 

7 

14.0% 

Group 3 

Moderately severe 
(33 instances) 

25 

75.7% 

6 

18.2% 

2 

6.1% 

Combined groups 
(127 instances) 

80 

63.0% 

28 

22.0% 

19 

i 

15.0% 


symptoms. The patient remained slightly euphoric, free of pain and rela- 
tively comfortable in spite of her steady downward course. A slight sedative 
action was present, but additional medication was required for sleep. She 
died on the seventy-sixth day of demerol administration and had been well- 
relieved of her pain until about six days before death when it became sud- 
denly uncontrollable by any medication. Autopsy revealed nothing sug- 
gestive of toxic effects of the drug on any of the organs. 

Analgetic Effect of Demerol in Various Grades of Pain. Table 2 shows 
the results obtained in 127 separate instances of varying grades of pain ex- 
perienced by 81 of the patients. In contrast to table 1 in which relief was 
graded from a consideration of the over-all response of the patients con- 
cerned, table 2 is composed of the results following individual doses in which 
the degree of pain just before the drug was administered was recorded and 
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the effects of the particular dose noted. Although the grading of pain is 
necessarily only approximate, its validity seems to be borne out by the fact 
that the percentage of failures was higher in the groups with what was con- 
sidered to be more severe pain. The total percentages of complete, partial, 
and no relief are very close to those obtained by the method of analysis used 
in table 1. It is significant that even in the severest degrees of pain com- 
plete relief was obtained in nearly 60 per cent of instances. 

Sedative Effects 

Summary of the Literature. The sedative effect of demerol in produc- 
ing “pleasant drowsiness” or outright sleep frequently has been noted to 
amplify its analgetic action. 11 ’ 1S * 14> 18> 19 > 21> 26> 27 The former effect, it seems, 
is due to a general reduction of all functions of the central nervous system, 
including the vomiting center. Because of the latter action demerol has been 


Table III 

Sedative Effect of Demerol in Presence of Pain 
(99 instances in 81 patients) 



Results 

Degree of Pain 

Sleep Induced 

Sedation without Sleep 

No Effect 


No. 

Instances 

Group 

% 

No. 

Instances 

Group 

% 

No. 

Instances 

Group 

% 

Group 1 

Very severe 
(33 instances) 

18 

54.5% 

6 

18.2% 

9 

27.3% 

Group 2 

Severe 

(37 instances) 

15 

40.5% 

15 

40.5% 

7 

19.0% 

Group 3 

Moderately severe 
(29 instances) 

17 

58.6% 

9 

31.0% 

3 

10.4% 

Combined groups 
. (99 instances) 

50 

50.5% 

30 

30.3% 

19 

19.2% 


used to advantage in pneumoencephalography, 33 in whooping cough, and in 
habitual vomiting in children. 12 The sedative effect is not uniformly present 
and occasionally an increase in perceptiveness has been observed following 
therapeutic doses. This has resulted in anxiety and hyperexcitability 21 ’ 28 
or increased acuity in sensual perception similar to that observed with 
morphine. 0 ’ 20 

Present Study. The sedative effects of demerol were studied in two 
groups of patients, one in which pain was present and the other, a smaller 
group of 24 patients, in which pain was absent. Table 3 shows the sedative' 
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action in 99 instances of varying degrees of pain experienced by 81 patients. 
These instances were selected because the presence or absence of an effect 
was more clearly related to the administration of the drug than it was in 
others. This selection probably tends to exaggerate somewhat the favorable 
responses since questionable results are discarded. However, a certain 
degree of accuracy is indicated by the higher percentages of failures in the 
groups with more severe pain. Sleep was induced in from approximately 
40 to 60 per cent, sedation without sleep in from about 20 to 40 per cent, 
and no sedative effect in from about 10 to 30 per cent of instances. The 
sedative effects in these patients were probably due in part to the relief from 
pain combined with a state of physical exhaustion incident to the illness 
rather than to a purely sedative action. 

Twelve of the 24 patients whose illnesses were not accompanied by pain 
were suffering from cardiac disease with congestive failure. Among these 
patients sleep was induced in five, a variable effect occurred in three, no 
sedative effect was present in three and in one the results were indeterminate. 
Several patients in marked cardiac failure responded satisfactorily ; however, 
relief was not as consistently present as when morphine sulphate was given, 
and this drug induced sleep in several patients not helped by demerol. 
Demerol seemed quite useful in two patients who were restless and dis- 
oriented during the terminal phase of uremia. They were not as deeply 
sedated as with morphine or barbiturates, but were quiet and slightly 
euphoric. Two patients with toxic delirium went to sleep promptly after 
intramuscular injection, and two other patients who experienced episodes 
of acute apprehension were similarly affected. In the entire group sleep was 
induced in 11, a sedative effect without sleep in four, no effect in three, a 
variable effect in three, and an indeterminate effect in three patients. 

Bronchial Asthma 

Four patients with bronchial asthma were given demerol. One patient 
who failed to respond to epinephrine or rectal ether anesthesia obtained 
definite relief following demerol with induction of sleep within about 20 
minutes. A second patient had obtained no relief from epinephrine given 
as a spray and subcutaneously or from aminophylline given intravenously. 
The dyspnea persisted during the first four days of hospitalization during 
which demerol gave satisfactory relief lasting for varying periods. The 
third patient had also obtained no relief from epinephrine or aminophylline. 
Ihe first dose of demerol gave no relief but two days later the next and 
several subsequent doses were effective. It is probable that both sedative 
and antispasmodic actions were operative in these cases. The fourth patient 
had only moderately severe asthma and was admitted to the hospital chiefly 
because of acute cystitis with marked dysuria. Demerol gave no relief from 
either symptom on two occasions. 
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Side-Effects 

Summary of the Literature. Demerol in therapeutic dosage may produce 
a number of reactions not sedative or analgetic in character. These, it is 
claimed, were rarely marked and seldom interfered seriously with its use. 
The most common side-reactions mentioned are dizziness and sweating, 1 ' 1 ’ 20 ’ 
-i’ _0 ’ _7 ’ 28 ’ 2 °’ 31 nausea with or without vomiting, and vomiting without 
nausea. 14 ’ 1G ’ 18 ’ 21 * Euphoria, 14 ’ 15 ’ 83 headache, anxiety and oppression are 
occasionally observed. 28 ’ 29 ’ 84 Intravenous injection has been claimed to 
cause a slight drop in systolic and diastolic blood pressure. 11 ’ 80 Increase of 
respiratory and basal metabolic rates, lowering of glucose tolerance and de- 
crease of gastric secretion in man have been noted. 20 


Table IV 

Side-Effects of Demerol 
(Experienced by 40 of 146 Patients) 


Symptoms 


No. of 
Instances 


Subjective vertigo 

Induration of tissues at site of injection 

Dryness of mouth 

Euphoria 5 

Nausea + vomiting 

Paresthesias 

Nausea 

Sweating 

Muscular relaxation ' 

Palpitation and increased dyspnea 

Vascular collapse with bronchial spasm 

Insomnia and restlessness 

Transient dimness of vision, pain at site of injection, drug 
eruption (?), delusions, urticaria — each 


(3) 


10 ( 1 )* 
10 
10 
8 
5 
4 
3 
2 
2 
1 
1 
1 


( 1 ) 

( 1 ) 

( 1 ) 


67 (7) 

* Numbers in parentheses indicate cases in which side-effects necessitated stopping 
demerol. 


Present Study. Table 4 summarizes the side-effects experienced by 40 
individuals, who constitute 27.4 per cent of the total number of patients in 
our series. Since some patients noticed two or more of these symptoms the 
number of instances exceeds the number of patients. In only seven patients, 
or 4.8 per cent of the series were these effects sufficiently severe to require 
stopping the drug. With one exception the vertigo was mild and frequently 
preceded sleep by only a few minutes. Induration at the site of injection 
was noticed chiefly in patients who had received the drug several times 
daily for more than one month. It consisted of a firm, leather)’, non- 
tender induration of the skin, subcutaneous tissues, and possibly underlying 
muscle. Also small subcutaneous hemorrhages which gave the area a 
bruised appearance were present in most of these cases. These changes were 
discovered late in the course of the study and thereafter, when carefully 
looked for, were seen in nine of 1 1 patients. Similar changes have not been 
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reported previously and it is possible that they resulted from the inadvertent 
injection of the drug into the subcutaneous tissues. 

The euphoria was mild, perhaps better described as an “attitude of non- 
chalance.” Nausea and vomiting occurred in five patients and was severe 
enough to require stopping the drug in three. 1 hree other patients had 
-nausea only. Palpitation and increased dyspnea followed each of two intra- 
muscular injections given to a patient suffering" from chronic rheumatic heart 
disease with congestive failure. A similar reaction was not seen in a number 
of other patients with heart disease. Another patient had received 100 
milligrams of demerol intramuscularly from three to four times daily with- 
out any side-effects and with good relief of his lancinating tabetic pain. On 
the twenty-fifth day demerol was discontinued and replaced by one-grain doses 
of codeine. This was continued for 34 days when demerol was readmin- 
istered intramuscularly in doses of 100 milligrams. The first dose was well 
tolerated. The second was followed by severe vasomotor collapse, bronchial 
spasm, nausea and vomiting. Subsequently these symptoms were repro- 
duced on two occasions. Twenty-five milligrams of demerol caused no un- 
toward symptoms, but did not give the desired relief of pain. The occur- 
rence of these reactions upon readministration of demerol suggests the pos- 
sibility of some type of hypersensitivity in this patient. One patient was 
made increasingly restless and wakeful. In general, it should be emphasized 
that the incidence of serious side-effects was low. 

Toxic Effects 

Summary of the Literature. When demerol is given in doses of 100 
milligrams or more from 10 to 20 times daily, certain reactions occur which 
must be interpreted as due to direct toxic effects of the drug. Many of the 
reported cases showed signs comparable to atropine or hyoscine poisoning, 
characterized by maximal dilatation of the ocular pupils, severe excitation, 
hallucination, disorientation as to time and place, muscular twitches and 
jerks, dryness of the mouth, tachycardia, disturbances in smell and taste and 
cold sensations. 34 ’ 38 ’ 37 In a carefully controlled study of drug addicts who 
received demerol in doses ranging from 825 to 2985 milligrams daily for 
from 10 to 11 weeks, Himmelsbach 8 demonstrated slight rises in blood pres- 
sure, pulse rate and temperature. Muscular tremors and twitches appeared in 
the second week. Reflexes became hyperactive and stimuli ordinarily not 
disturbing were found to cause an excessive response. One patient de- 
veloped a mild toxic psychosis” and two were claimed to have petit mal 
seizures during the tenth week. One patient reported by Kucher 37 experi- 
enced a frank epileptiform seizure following overdosage of demerol; how- 
ever, this patient also had been taking “Phanodorm” for a considerable period 
of time. Using the same group of patients as Himmelsbach, Andrews 10 
reported the results of electroencephalographic examinations. These re- 
vealed abnormal records with an increase in the percentage of low frequency 
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(delta) waves. In general, the electroenccphalographic changes were much 
more marked than those occurring after large doses of morphine and indi- 
cated “a profound effect on the central nervous system when used in 
quantities sufficient to satisfy the desires of addicts.” This pattern differed 
significantly from that observed in addicts under the influence of codeine 
or morphine whose records showed an increase in voltage with decrease in 
the frequency of the basic (alpha) rhythm. 33 No significant changes have 
ever been observed in routine laboratory tests or in serial electrocardiograms. 

Present Study. None of our patients received doses comparable with 
those cited above. This may account for the absence of “toxic” reactions of 
the types described. The laboratory findings in both the larger group of 
patients and the group of 26 patients for whom these tests were repeated at 
regular intervals did not show any changes which could be interpreted as 
being due to demerol. 


Addiction 

In 1938 the Committee on Drug Addiction of the National Research 
Council stated that it had not been possible “ ... to prepare a drug with the 
power to control pain requisite for a morphine substitute without at the same 
time introducing factors which cause the appearance of other phenomena 
leading to addiction.” 30 This statement referred to all substances derived 
from opium directly or obtained by altering the structure of the morphine 
molecule. Most analgetics of this type at one time or another have been 
claimed not to be habit forming. This was true of heroin, 40 dilaudid, 41 and 
codeine. 38 

Structural similarities between morphine and demerol have been con- 
sidered previously. 1 Demerol also has been claimed not to be habit form- 
ing, 14 ’ 17 ’ 18 ’ 22 ’ 20 ’ 27 ' but a few cases suggestive of addiction have been re- 
ported. 10 ’ 3S ’ 30 ’ S7 ’ 42 ’ 43 In all of these cases withdrawal symptoms were 
present following periods of excessive dosage and all cases observed were 
either those of severely psychopathic patients or former morphine addicts. 
“Typical withdrawal symptoms” occurred^ but they were milder and easier to 
overcome than those with morphine. Recently Himmelsbach (in the study 
mentioned above under “toxic effects”) reported on the addiction liability of 
demerol. 8 Again, these subjects were former morphine addicts. All de- 
veloped the triad of tolerance, habituation and dependence requisite for the 
diagnosis of addiction. 39 The doses were excessive and symptoms of with- 
drawal were mild. The same subjects were studied by Andrews 9 for the 
development of tolerance. He stated that “The tolerance developed to 
demerol is maintained beyond the period of administration but appears to be 
less permanent than that developed to morphine.'” It must be stressed that 
so-called “primary addiction” following ordinary therapeutic dosages has not 
been reported. Thus Batterman 3 found no instances of primary addiction 
among his patients receiving the drug in controlled doses for several weeks 
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or months, but noted a few cases in which a desire for the drug was ex- 
pressed. He stated that habituation, as distinguished from addiction, may 
be produced by demerol and that the possibility of the occurrence of addiction 
after extended administration in patients with chronic illness had not been 
excluded. Demerol has been placed under the narcotic law in Germany. 44 

The group of 26 patients who received demerol for the relief of pain over 
a considerable period of time was not well suited for a study on tolerance, 
habituation and dependence. 

Tolerance, a gradual decrease in the effectiveness of a given dose pro- 
duced by repeated administration of a drug, may have been present in nine 
of the patients of this group for whom the dosage of the drug had to be 
increased from time to time, but in only one was it certain that the need for 
larger amounts was not due to an increase in the intensity of the pain. 

Habituation, or “mental conditioning to the repetition of an effect /’ 39 
could not be tested since the patients required an analgetic at all times and 
were in acute discomfort when they did not receive it. On occasions when 
an injection of saline was substituted the patients invariably complained of 
severe pain. 

Dependence is determined by the appearance of certain signs and symp- 
toms upon withdrawal of a drug. It was thought that dependence could not 
be tested in our patients since opiates had to be substituted immediately upon 
withholding demerol and thus might have masked any symptoms of with- 
drawal. 


Table V 


Symptoms Following Withdrawal of Demerol in Nine Persons 


Periods of Demerol Administration (in Days) 



1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

Over 60 

Drug addiction* 

0 (s) 

+ + + (s) 






Ca. of tongue 



+ (c) 





Peripheral neuritis 



+ (c) 





Ca. of bladder 


+ (c) 


4-4-4- (m) 




Ca. of breast 


+ +(c) 

+ + +<d) 


+ + (c) 



Ca. of cervix 

0(s) 



+ + (c) 

+ + (c) 


+ + (c) 


Subacute bacterial 
endocarditis 





+ + + + (c) 



Transverse myelitis 





+ (m) 


+ + + (m) 

Ca. of tongue* 







+ +(m) 66th day 

4- + + + (d) 100th day 
-j — | — I — f- (m) 120th day 
4-4- 4-4- (d) 170th day 


* See test. 

s saline injection) 

c codeine t 

d dilaudid j 

m morphine 1 


.used as substitutes 


0 no reaction 

4- opiates ineffective for several hours 
+ + nausea, vomiting, sweating 
4-4-4" nausea, vomiting, irritation, nervousness 
4- 4- 4- 4- nausea, vomiting, irritation, nervousness, 
itching of skin 
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However, among 21 patients from whom clemeroi was withdrawn a total 
of 38 times there were nine who developed reactions of varying intensity 
(table 5). In eight of the patients demerol was replaced by one of the 
opiates and in one patient no medication was given. The reactions seen on 
withdrawal of demerol consisted of nausea, vomiting, perspiration, jerking 
and tremor of muscles, nervousness, irritation, depression and itching of the 
skin. The symptoms usually began several hours after the last injection 
of demerol and one or two hours after the first injection of opiates which 
were substituted without the patient’s knowledge. They usually lasted for 
12 to 24 hours, occasionally for 48 hours, and were readily controlled by the 
administration of barbiturates and hyoscine. There appeared to be a higher 
incidence of these symptoms in patients who had received demerol for a 
longer period of time. This is indicated by the fact that in the total group 
of 21 patients only six of the 19 withdrawals before the thirtieth day but 12 
of 13 withdrawals after- 30 days were followed by symptoms. In three 
patients who received demerol orally withdrawal at various intervals up to 
211 days was not followed by any untoward reactions. 

The only patient (first case in table 5) in whom opiates were not sub- 
stituted after withdrawal of demerol was a 36 year old American nurse 
complaining of severe low back pain. This pain was found to be caused 
by a protruded intervertebral disc which had been present for several years 
and had led to morphine and codeine addiction. However, she had not been 
taking opiates in any form for several months prior to entering the hos- 
pital. When demerol was administered it afforded immediate and complete 
relief which lasted for three hours following each injection of 100 milli- 
grams. Some nausea and vomiting were noted following the first injec- 
tions. The first withdrawal of demerol on the second day (replaced by 
sterile saline injections) was followed by prompt return of pain. During the 
second week of administration the patient noticed restlessness, depression and 
a feeling af anticipation about one hour before the next injection was “due.” 
This she described as “craving” and recognized it as being similar in type 
to the sensation she had experienced during morphine addiction. On the 
fourteenth day of treatment the drug was replaced by sterile saline injections. 
The last injection of demerol was given at seven o’clock in the morning and 
four hours later she began to perspire freely, noticed jerking of her muscles, 
and became quite apprehensive. One hour after this, the pain returned and 
the patient became extremely depressed and agitated and felt herself 
“abused.” She cried vehemently, was nauseated, and vomited profusely. 

All these signs increased to an alarming degree until two o’clock in the after- 
noon when hyoscine and phenobarbital were administered. During the 
afternoon she gradually became calm and except for pain was relatively 
comfortable the next morning. 

In this case the reaction could not possibly be attributed to opiates since 
none was administered. The appearance of these symptoms after only two 
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weeks of demerol administration is unusual and could perhaps be explained 
partially as a psychologic response to the return of pain. 

A representative case, in which reactions of this type were observed 
while pain was adequately controlled, is that of a 61 year old American bar 
tender who suffered from carcinoma of the tongue with regional metastases. 
For months he had complained of intense pain in his mouth, neck and face 
which was not appreciably altered by several courses of roentgen and radium 
therapy. During a period of 27 days morphine sulphate in one-quarter 
grain doses every four hours gave good relief from the pain and produced 
no ill effects. Then morphine was withdrawn and demerol substituted. 
The only symptoms suggestive of morphine withdrawal which the patient ex- 
perienced at this time were insomnia and slight restlessness. These symp- 
toms persisted for only a few days and disappeared following the adminis- 
tration of phenobarbital. Relief of pain lasted for two or three hours, but 
was not as complete as with morphine. On the sixty-sixth day of treatment 
at two o’clock in the afternoon demerol was replaced by morphine in one- 
sixth grain doses. Later in the day the patient became nauseated and rest- 
less. The next morning severe vomiting occurred and was associated with 
pronounced hyperhidrosis and fine tremor of the extremities. This seemed 
to be aggravated by each morphine injection although these had been well 
tolerated before. Pain was controlled throughout and the patient began to 
feel well again on the afternoon of the second day. Three days later 
demerol was again substituted for morphine without the appearance of any 
untoward symptoms. On the one hundredth day demerol was withdrawn 
a second time. The last dose of demerol was given at six o’clock in the 
morning and one- twentieth grain of dilaudid which the patient had tolerated 
well at other times was substituted from nine o’clock on. At 1 1 o’clock the 
patient complained of severe nausea and vomited several times during the 
rest of the day. He spent a fair night but the next morning began to 
experience increased nervousness, perspiration, muscular tremors, and an 
intense itching of the skin. At noon he vomited several times and became 
extremely depressed and agitated. Demerol ivas administered and all symp- 
toms subsided within one hour. A third withdrawal of demerol on the 
one hundred twentieth day with morphine as the substitute and a fourth 
on the one hundred seventieth day using dilaudid were followed by almost 
identical reactions. On the latter occasion administration of sodium amytal 
and hyoscine was necessary during the first day. All signs and symptoms 
abated on the second day following withdrawal of demerol. 

The reactions observed were undoubtedly related to the withdrawal of 
demerol. They may have been influenced or intensified by opiates given 
during the withdrawal period. This is suggested by the usual appearance of 
the symptoms one or two hours after their administration. On the other 
hand five of these patients had received cither morphine or codeine prior to 
demerol administration and had not shown any signs of intolerance. Hence 
it is difficult to evaluate the role the opiates may have played. Further, the 
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fact that these reactions were not prevented by either morphine or dilaudid, 
drugs which might be expected to satisfy dependence needs, complicates the 
interpretation of these symptoms as part of an abstinence syndrome. Also, 
the early appearance of nausea and vomiting and the absence of yawning, 
lacrimation, rhinorrhea, etc., 8 are not characteristic of the picture seen fol- 
lowing withdrawal of morphine. However, the circumstances under which 
these reactions occurred suggest the possibility that addiction to demerol 
may have been present. Further studies concerning the addicting properties 
of demerol in subjects who do not require additional medication for the relief 
of pain and who have no previous history of habituation or dependence on 
other drugs seem definitely to be indicated. 

Summary and Conclusions 

1. In 123 instances of severe pain occurring among 118 patients complete 
relief followed the administration of demerol in 79 (64.2 per cent), partial 
relief in 29 (23.6 per cent), and no relief in 15 (12.2 per cent). The cus- 
tomary dose was 100 milligrams given orally or intramuscularly. 

2. The onset of relief was from five to 20 minutes following intramus- 
cular injection, and from 20 to 30 minutes following oral administration. 
Its duration varied between one and six hours, but was usually three or four 
hours. Relief was more often complete following intramuscular injection. 

3. The analgetic potency of demerol in the dose employed was greater 
than that of one grain or more of codeine, or combinations of codeine and 
aspirin. It was usually less than that of morphine in one-quarter or one- 
sixth grain doses. 

4. The sedative action of demerol was studied in the group of 81 patients 
with pain and in 24 patients without pain. The group of patients with pain 
received, as a rule, only a few doses of demerol. Its administration was 
followed by sleep in about 50 per cent, by mild sedation in about 30 per cent,, 
and by no noticeable sedative effect in about 20 per cent of instances. The 
hypnotic or sedative effects following repeated administration were not pro- 
found, a fact which was of advantage in the treatment of patients with 
chronic painful diseases. 

5. Three patients suffering from status asthmaticus were benefited by 
demerol, although a fourth asthmatic patient was not. 

6. Side effects were noted by 40 (27.4 per cent) of the 146 patients, 
but in only seven (4.8 per cent) was it necessary to stop the drug. Two 
patients developed reactions which were somewhat alarming. 

7. Laboratory studies showed no changes which could be attributed 
to demerol, although the drug was given at regular intervals for as long as 
211 consecutive days and 26 patients received an average total dose of 32.6 
grams. 

8. In nine of 21 patients who had received demerol for .varying periods 
of time the withdrawal of the drug and the substitution of one of the opiates 
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were followed by certain undesirable symptoms, the significance of which is 
discussed. 

9. It is concluded that demerol is an effective analgetic drug which is 
relatively non-toxic. It may possess addictive properties but these are 
apparently not as marked as those of some of the opiates, morphine and its 
derivatives. It may be said that demerol is capable of replacing these drugs 
in a great number of painful conditions. 
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SERUM AMYLASE IN MUMPS * 

By I. L. Applebaum, Lieutenant Colonel, M.C., A.U.S., F.A.C.P., 

Ancon, Canal Zone 

This study was inadvertently instituted when high levels of serum 
amylase were noted in several cases of epidemic parotitis, utilized as controls 
for mumps complicated by pancreatitis. In this latter group a marked in- 
crease of serum amylase was expected. A review of the American literature 
of the past two decades uncovered no specific study or detailed analysis. The 
literature was, of course, voluminous with articles dealing with the test, its 
variations and its relationship to disease. Acute pancreatitis was the out- 
standing condition in which a high level was clinically significant. How- 
ever, the tests were performed in a great variety of pathological lesions. 
Lewison 1 contributed a clinical article of interest and discussed a variety of 
conditions. Elman, 2 Popper, 3 Comfort, 4 McCorkle, 5 and others demonstrated 
its value in pancreatitis. Special studies have been made in such diverse 
diseases as rabies, 6 thyroid activity, 7 diabetes, 8 shock, 0 diseases of the brain, 10 
liver disturbances, 11 bacterial infection, 12 parturition, 13 tuberculosis, 14 chronic 
alcoholism, 15 etc. 

Among the many publications there were several references to increased 
levels in mumps. A brief report was submitted by Lewison, 1 who devoted 
a short paragraph, unattended by statistics, in a general article on the clinical 
value of the serum amylase test. He observed 12 instances of epidemic 
mumps. Bodansky and Bodansky 10 quote the work of Brinck and Giilzow, 
who noted increased levels in every one of nine cases which they investigated. 
Branisteanu and Boutroux 17 reported elevated values in a general study. 
Specific references were found in foreign literature. Dunlop, 18 in 1933, and 
Hershhorn 10 et ah, in 1931, contributed brief reports. It is not within the 
realm of this presentation to elaborate upon the general historical background. 
Reference can be made to such notable contributors as Bernard, 20 Foster, 21 
Wohlgemuth, 22 Davison, 23 Elman, 24 Muhlfeld, 25 Somogyi 20 and many others. 

The chief sources of this digestive enzyme are the pancreas and the 
salivary glands, particularly the parotid. A brief description of the histo- 
pathology and the secretions of the salivary glands furnishes a basis for 
better understanding. The secretions of the parotid and submaxillary glands 
can be obtained separately by inserting a canula in the openings of the ducts 
in the mouth or, according to the method of Pavlov, by transferring the end 
of the duct so that it opens upon the skin, thus creating a salivary fistula. 
Examination of the separate secretions shows that the main difference lies in 
the fact that the parotid saliva contains no mucin, whereas the submaxillary 

- Presented -before the Medical Society of the Isthmian Canal Zone, March 16, 1943. 
Keceived for publication April 21, 1943. 
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and especially the sublingual glands are rich in mucin. The parotid saliva 
of man is particularly rich in ptyalin (salivary amylase) as compared to the 
other glands. Thus, the parotid is described as a typical serous gland and 
• is the chief source of the starch-splitting enzyme ; the submaxillary is a mixed 
type; and in the sublingual glands mucous cells predominate. 

The precise pathological changes of the parotid glands in mumps are still 
controversial, as opportunities for examination . are rare. From existing 
evidence it would appear that the gland substance is the seat of intense hyper- 
emia and edema, with serous and cellular infiltration of the interstitial and 
interglandular tissue, as well as edema of the bordering extraglandular soft 
tissue. A catarrhal inflammation of the ducts and their branches, which 
contain in their lumina desquamated epithelium and round cells, has also been 
observed. 

Any mechanical obstruction producing retrograde passage into the lymph 
and blood streams, liberation of diastase * as a result of acute damage to the 
parenchymatous cells secreting the enzyme, or hypersecretion will all tend to 
induce increased content in the blood. These factors are at play during 
parotid involvement in epidemic mumps, and blockage assumes a very im- 
portant role. As a matter of fact, appreciable increases in the diastase level 
were observed in cases of calculous obstruction 27 to the salivary duct. The 
objective findings of inflammation and edema causing stenosis of the external 
orifice and swelling of the parotid gland proper have been noted since the 
early description of the disease, and harmonize in principle with the physio- 
pathological concept for the abnormally high serum amylase results. 

Method 

The procedure employed was the determination of blood diastase by the 
saccharogenic action method of Somogyi as described by Gradwohl 28 in his 
textbook. The only modification was the last step, where the Folin-Wu cop- 
per reduction process was substituted for the method employed by Somogyi 
in the determination of the reducing sugar. The results were expressed in 
terms of milligrams of glucose per 100 c.c of plasma. No claim is made for 
precise quantitative accuracy, as the possibility of sources of error is well 
recognized. The following quotation from Lewison 1 is completely spon- 
sored : “Technical variation has inevitably been responsible for some dissen- 
sion among observers; yet if serum amylase values are regarded only with 
comparative and not quantitative accuracy, this reliability assumes a new im- 
portance and may well satisfy a most helpful diagnostic role. A lack of ulti- 
mate quantitative precision should not impugn the clinical value of the serum 
amylase test.” The test was performed at Gorgas Hospital by the same 
personnel in a constant manner, so that the comparative figures can be con- 
sidered of definite value. 

* Diastase and amylase are employed as interchangeable terms. 
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Control Group 

This group was chosen at random from patients of various wards. 
Table 1 reveals an analysis of 65 consecutive cases : 

Table I 

Serum Amylase Levels in Control Series of 65 Cases 


Diagnosis 


Average Serum Amylase 
No. of Cases (mg. per 100 c.e.) 


1. Acute appendicitis 

2. Acute cholecystitis 

3. Diabetes mellitus. . . . 

4. Fever of unknown origin 

5. Acute gastritis 

6. Gastroenteritis 

7. Malaria 

8. Miscellaneous conditions 

9. Psychoneurosis 

10. Acute pancreatitis 

11. Intestinal obstruction; possible pancreatitis. . . 


2 

9 

4 

4 

4 

3 

3 

18 

3 

14 

1 


66 

59 

51 
68 
48 
53 

52 
55 
58 

281 

303 


There were 14 cases of pancreatitis and one possible pancreatitis exhibit- 
ing high levels. Excluding these, the average of the remaining 50 with a 
wide range of disease was calculated as 56.4 mg. The minimal figures were 
15 and 16, noted respectively in carcinoma of the liver and cholecystitis 
with hepatic damage. The maximum was 117 in acute cholecystitis. 
Gradwohl 28 places the normal range between 80 and 150. As the average 
in this series was 56.4 and it was felt that no rigid mathematical restrictions 
should be imposed the range of 40—175 was adopted as the normal limits 
for this study. 


Material 

Sixty (60) consecutive patients who were admitted to the Isolation Sec- 
tion of Gorgas Hospital with a diagnosis of mumps served as the source of 
this study. There were 95 per cent (57) adults and 5 per cent (three) 
children. The average age was 24 years. There were 88 per cent (53) 
males and 12 per cent (seven) females. The negro race comprised 67 per 
cent of the entire group and the white race 33 per cent. Therefore, the 
representative individual dominant in this group was a negro, male, young 
adult. 


Results 

In table 2 the results of serum amylase findings in various subgroups of 
mumps are recorded. Of the 60 cases admitted as mumps, seven were ill 
rom other causes and three had mild unilateral involvement which com- 
plete!} subsided at the time blood was drawn for chemical analysis. Of 
the 50 remaining cases, the average serum amylase, calculated during the 
active stage of the disease, was 502 mg., which is almost 10 times greater 
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Table II 


Serum Amylase Levels in 60 Consecutive Cases Admitted with Diagnosis of Mumps 



Diagnosis No. of Cases 

Average Scrum Amylase 
(mg. per 100 c.c.) 

1. 

Clinical Cases of Mumps with Elevated Levels 




a. Unilateral parotitis 

(1) Without extension 

17 

392 


(2) Extension to submaxillary and/or 
sublingual 

4 

494 


b. Bilateral parotitis 

(1) Without extension 

7 

811 


(2) Extraparotid salivary extension 

9 

642 


c. Extraparotid salivary disease 

(1) Submaxillary gland 

2 

68 


(2) Sublingual glands 

1 

127 


d. Parotitis complicated by orchitis, encepha- 
litis, etc. 

(1) Unilateral 

2 

325 


(2) Bilateral 

6 

684 

2. 

Epidemic Parotitis with Normal Levels 
a. Unilateral — completely subsided 

3 

107 


b. Bilateral — active phase 

2 

95 

3. 

Cases Admitted as Mumps, but Later Clinically 
Disproved 

a. Secondary lymphadenopathy, pre-auricular 
and cervical 

ri 

n 

4 

83 


b. Cellulitis of face secondary to infection of 
teeth 

3 

73 


than the average of the control series. The average for bilateral involve- 
ment was 707 mg. compared to 421 mg. when a unilateral infection was 
present. When the disease of the salivary glands was exclusively extra- 
parotid, as in two cases of submaxillary inflammation and one of sublingual, 
the results were normal. The results of the seven cases admitted as mumps 
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Fig. 1 . Serum amylase levels in epidemic parotitis. 
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but proved by further observation and study to fall into another category 
were also normal, as were the three unilateral cases, which were discarded in 
the final analysis because of the tardiness of the studies. However, there 
were two bilateral cases, typical of mumps, presenting normal levels for 
which no explanation can be offered, lhcy fell in an older age group that 
seemed to show lower trends. Therefore, of 4 7 cases of active parotid in- 
volvement, normal figures were demonstrated in only two. Markedly ele- 

Table III 

Relationship of Reaction of Orifice of Stenson’s Duct to Serum Amylase Level 


Average Amylase 

Reaction (Orifice) No. of Cases (mg. per 100 c.c.) 


0 (negative) 6 269 

± (mild) 12 416 

+ (moderate) 22 584 

-{--{-(severe) 5 737 


vated levels occurred in 95 per cent. The two highest, 1297 mg. and 1852 
mg., were detected in bilateral cases. Extrasalivary complications of mumps 
did not seem to alter results, nor did extension to extraparotid salivary 
glands. 

Figure 1 represents a compilation of diastase levels during the active 
phase of parotitis (47) cases. 

An attempt was made to correlate the elevation of the serum diastase with 
the degree of edema and inflammation around the orifice of Stenson’s duct. 



Fig. 2. Relationship of day of disease to serum amylase level in unilateral parotitis. 

This reaction was expressed as 0 (none), =t (mild), + (moderate) and -j — T 
(severe). Table 3 records these findings in 45 cases, for which accurate 
data were available. 

The trend suggests the possibility that the more severe the reaction 
around the orifice, producing obstruction, the higher the level. However, 
t re sample is small, in several cases there was a marked discrepancy, and it is 

possible for the duct proper to be blocked without apparent reaction at the 
orifice. 
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The relationship of the day of the disease from onset to the diastase level 
was studied in both unilateral and bilateral parotitis. Daily serial deter- 
minations were not made on each case and a cross section of the entire series 
was analyzed. In bilateral states, the day was recorded from the time both 
glands were involved. Some cases had several levels and others had only 
one, with chronological data usually based on history. Figure 2 (unilateral) 
and figure 3 (bilateral) reveal the average amylase level in relationship to 
the day of the disease. 



Fig. 3. Relationship of day of disease to serum amylase level in bilateral parotitis. 

No conclusions can be drawn as the method is open to criticism and the 
sample is inadequate. However, the curves suggest that the serum amylase 
level is high early in the disease, that it is maintained for a week or more dur- 
ing the active phase, and subsides gradually with the disappearance of the 
swelling. In the cases of bilateral parotitis, the curve reaches a higher level 
and seems to be maintained over a longer period than in unilateral cases. 

Comment 

On the basis of these studies one cannot avoid the conclusion that an 
elevation of serum amylase is present in the great majority of cases of epi- 
demic mumps. It is especially to be expected since the parotid gland which 
is the chief salivary enzyme producer is frequently affected. The finding is 
naturally of academic interest and has a sound basis. Although the diag- 
nosis of mumps is usually simple, there are cases which present differential 
problems. In this series of 60, there were seven patients who presented 
clinically suspicious findings and had positive contact histories. The normal 
serum amylase helped to rule out contagion and the subsequent course and 
objective findings confirmed the reliability of this test. Elevated levels also 
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assisted in establishing a diagnosis of mumps in the early development of two 
doubtful cases. Thus, the test has both a positive and negative value.. No 
explanation can be offered for the two normal levels which occurred in in- 
dividuals past the third decade of life. Therefore, a normal level can be 
found in exceptional instances of epidemic parotitis, perhaps important in 
older age groups. It also seems reasonable to assume that normal levels are 
the rule rather than the exception in extra parotid salivary mumps and m 
cases which are admitted for extension and complications such as orchitis, 
meningo-encephalitis, etc., after the parotid disease has subsided. Particu- 
larly during epidemics the diastase level may assist in establishing or ex- 
cluding the diagnosis of mumps in an observation case. Cellulitis of the 
face, infection of the teeth and gums, pre-auricular and cervical lymph- 
adenopathy are among the conditions which may at times create confusion. 

When one is reasonably sure that pancreatitis is not present, an elevated 
level always points to parotitis ; and conversely in a patient with gastrointesti- 
nal symptoms the diagnosis of pancreatitis can be offered in the absence of 
parotid involvement. The clinical picture will usually allow differentiation 
without difficulty. The complication of pancreatitis in mumps is not a 
rarity. The clinical manifestations of the syndrome are highly suggestive, 
but an increase in serum amylase over a recent level taken during epidemic 
parotitis offers confirmatory evidence. 

Primary extrasalivary mumps has been reported in the literature. 
Primary encephalitis, 29 pancreatitis, 30 meningitis, 31 orchitis 32 have been ob- 
served. Neurological complications as myelitis 33 and polyneuritis 34 also 
have been noted in print. Often the evidence for the etiology is not firm. 
Some of these cases may have a mild parotitis and an elevated level can then 
be confirmatory. Others may develop parotitis following the initial extra- 
salivary lesion and in these cases this adjuvant diagnostic procedure can be 
convincing. Thus, there are innumerable ramifications for the judicious 
employment and clinical correlation of the test. 

Summary and Conclusion 

I- A brief review of the literature on serum amylase in mumps and a 
basis for this elevated finding were submitted. 

2. A study and an analysis of a control group of 65 cases and of a series 
of 60 patients admitted with the diagnosis of mumps were made. 

3. Elevated amylase levels were found in the great majority (95 per 
cent) of cases of epidemic parotitis during the active phase. This observa- 
tion is not only of academic interest but can definitely be helpful in a selected 
group, which has been discussed. 

4. In exceptional instances results may be capricious and the clinical pat- 
tern must then be relied upon. 

5. Awareness by the general medical profession of the value of the serum 
amylase test in mumps and its limitations is desirable. 



42 


I. L. APPLEBAUM 


Grateful acknowledgment is due to Colonel Pooling, M.C., Chief of the Medical Service, 
for his guidance and encouragement; to James E. Jacobs, B.S., Chemist; and to the per- 
sonnel of the chemistry department, Gorgas Hospital, Ancon, Canal Zone, for their splendid 
cooperation. 

Gratitude is also expressed to Estelle Hall, medical' secretary, for her aid in the com- 
pilation and organization of data. 


BIBLIOGRAPHY 

1. Lewison, Edward F. : Clinical value of the scrum amylase test, Surg., Gynec., and Obst., 

1941, lxxii, 208. 

2. Elman, R. : Surgical aspects of acute pancreatitis, with special reference to its fre- 

quency as revealed by serum amylase test, Jr. Am. Med. Assoc., 1942, cxviii, 1265- 
1268. 

3. Popper, H. L., and Plotke, F. : Pancreatitis, disappearance of experimentally increased 

blood amylase and lipase, Surgery, 1941, ix, 706-711. 

4. Comfort, M. W., and Osterberg, A. E. : Serum amylase and serum lipase in diagnosis 

of disease of pancreas, Med. Clin. N. Am., 1940, xxiv, 1137. 

5. McCorkle, H., and Goldman, L. : Clinical significance of serum amylase test in diag- 

nosis of acute pancreatitis, Surg., Gynec., and Obst., 1942, lxxiv, 439-445. 

6. Voronina, E. V.: Blood amylase in rabies as an aid in early diagnosis, Gaz. Clin., 1937, 

xxxv, 246. 

7. Barlett, W., Jr.: Amylase, effects of variations in thyroid activity, Proc.'Soc. Exper. 

Biol, and Med., 1937, xxxvi, 843-848. 

8. Noriiy, G. : Amylase, concentration of serum in diabetics, Acta med. Scandinav., supp. 

1936, lxxviii, 933-935. 

9. Stolfi, G. : Glycemia and serum amylase in traumatic shock and in burns. Arch. di. sc. 

biol., 1936, xxii, 583-594. 

10. Dropkin, V. S. : Blood amylase in various diseases of brain, Tradi Absht. nevropat. i 

psikrat. Saratov. Univ., 1927, i, 89-98. 

11. Casano, C. : Amylase activity and glycemia curve in normal subjects and those with 

liver disturbances, Rassegna di Terap. e pat. clin., 1930, ii, 235-335.- 

12. Magaran, M. E. : Blood amylase in bacterial infection, J. eksper. biol. i med., 1929, 

xi, 142-146. 

. 13. Sugiyama, N. : Esterase and amylase content of serum before and after parturition, Sei- 
I-Kai Med. Jr., 1936, lv, 12. 

14. Sugiyama, N. : Serum amylase of tuberculosis patients, Sei-I-Kai Med. Jr., 1936, lv, 

10 - 11 . 

15. Christiansen, H. : Serum amylase in chronic alcoholics, Hospitalstid., 1936, lxxiv, 79-83. 

16. Bodansky, M., and Bodansky, O. : Biochemistry of disease, 1942, Macmillan Co., N. Y., 

p. 277. 

17. Branisteanu, D., and Boutroux, A. : Contribution a l’etude de l’elimination de 

l’amylase urinaire dans divers cas normaux et pathologiques, Arch. d. mal. de l'app. 
digest., 1933, xxiii, 746. 

18. Dunlop, G. A. : Diastatic index in acute parotitis, Lancet, 1933, ii, 183-184. 

19. Hershhorn, S., Popper, H. L., and Selinger, A. : Value of determining blood diastase 

and blood sugar curves in pancreatitis and parotitis, Klin. Wchnschr., 1931, x, 4 93-495. 

20. Bernard, Claude: Du sue pancreatique et de son role dans les phenomenes de la diges- 

tion, Arch. gen. de med., 1849, xix, 60-81. 

21. Foster, M., Jr.: Notes on amylolytic ferments, Jr. Anat. and Physiol., 1866-1867, i, 

107-113. 

22. Wohlgemuth, J. : Ueber eine neue Methode zur quantitativen Bestimmung des diasta- 

tischen Ferments, Biochem. Ztschr., 1908, ix, 1. 

23. Davison, W. C. : A viscometric method for the quantitative determination of ainylase, 

Bull. Johns Hopkins Hosp., 1925, xxxvii, 281. 


SERUM AMYLASE IN MUMPS 


43 


24. Elman, R., Arneson, N., and Graham, E. A.: Value of amylase estimations in diag- 

nosis of pancreatic disease; clinical study, Arch. Surg., 1929, xix, 943-967. 

25. Muhlfeld, M. : Experiments on blood amylase,- Columbia Univ. Dissert., 1928. 

26. (o) Somogyi, M. : Micromethods for the estimation of diastase, Jr. Biol. Chern., 1938, 

cxcv, 399-414. 

(6) Somogyi, M. : Diastatic activity of human blood, Arch. Int. Med., 1941, Ixvii, 665— 
679. 

27. Heifetz, C. J., Probstein, J. G., and Gray, S. H.: Clinical studies on blood diastase, 

Arch. Int. Med., 1941, Ixvii, 824. 

28. Gradwohl, R. B. H. : Clinical laboratory methods and diagnosis, Second Edition, 1938, 

C. V. Mosby Co., St. Louis, pp. 233-234. 

29. (a) Lassale and Passa: Primary mumps encephalitis, etc., Soc. de med. mil. franc. 

Bull, mens., 1935, xxix, 97-102. 

( b ) Lemierre et al. : Encephalitis without meningitis; case due to mumps, Bull, et 
mem. Soc. med. d. hop. de Paris, 1934, 1, 109-113. 

30. Velasco, R.: Primary pancreatitis; case (mumps), Bol. y. trab. Acad. Argent, de cir., 

1941, xxv, 738-742. 

31. (a) Bernheim, M., and Jeantet, R. : Primary parotitic meningitis, Lyon med., .1934, 

cliv, 675-677. 

( b ) Litvin, M. B. : Primary meningo-encephalitis followed by parotitis, Sovet vrach. 
gaz., 1934, 1242-1245. 

(c) Dalto, A.: Primary mumps meningitis, Semana med., 1932, ii, 247-249. 

(d) Darre’, H. : Primary meningitis and meningo-encephalitis, Rev. ont. de path, et de 
therap., 1930, i, 623-634. 

32. Rabinowitz, M. A., and Sf.ligman, B. : Primary mumps orchitis, etc., Med. Jr. and Rec., 

1929, exxx, 215-216. 

33. Kousmine, C.: Myelitis following mumps; case, Schweiz, med. Wchnschr., 1934, lxiv, 

235-237. 

34. Collens, W. S., and Rabinowitz, M. A. : Mumps polyneuritis, Arch. Int. Med., 1928, 

xli, 61-65. 


RHEUMATIC FEVER: DIET AS A PREDISPOSING 

FACTOR * 

By Don Carlos Peete, Kansas City , Missouri 

Although many careful studies have been made of rheumatic heart 
disease throughout the world, many misconceptions of the etiologic factors 
of the disease still exist. If one studies the reports from India, 1 ’ 2 ’ 3 Aus- 
tralia, 4 ’ 5 ’ fi ’ 7 Costa Rica, 8 Mexico, 8 Argentina, 10 Hawaii, 11 Iceland, 12 Green- 
land, 13 England, 14 ’ 15 ’ lu * 17 and the vital statistics of the United States, 18 lie 
is quickly convinced that climate is but a secondary factor. Focal infection 
has been a greatly overemphasized factor. Careful studies have shown that 
many patients had their first attack of rheumatic fever after the tonsils were 
removed and many patients continue to have recurrence after tonsillec- 
tomy. 33 ’ 40 It is generally agreed that it is good -practice to remove infected 
tonsils in order to improve the general resistance of the individual to res- 
piratory disease. The recent emphasis placed upon heredity by Wilson, 19 
Reed et al., 20 ’ 21 and Irvine-Jones, 22 does not explain the high incidence among 
the poor nor the gradual decrease in the death rate in the last 30-year period 
in the United States, England and Australia. Glover, 14 in 1930, suggests 
that this incidence is 30 times greater among the poor than among the well- 
to-do. The studies of others would seem to confirm this statement. 
Juster’s 23 recent studies indicate that upper respiratory infections com- 
plicate preexisting rheumatic infections rather than initiate them. If this is 
a fact, the role of the hemolytic streptococcus organism in the etiology of the 
disease is questioned. It may activate the rheumatic state in a manner 
similar to that in which respiratory infections activate tuberculosis. 

Rinehart, 24 in 1934, suggested that vitamin C deficiency predisposed the 
individual to a hemolytic streptococcus that caused rheumatic fever. Al- 
though his work has not been duplicated or confirmed in clinical experience 
by other investigators, we were then of the belief that there was a dietary 
factor that played an important part. For several years patients with rheu- 
matic disease have been studied from the point of view of deficiencies in 
vitamin D, calcium and phosphorus. For a period of four years now, 
patients seen in both clinic and private practice, showing any signs of rheu- 
matic fever or rheumatic heart disease, have been instructed to take daily sun 
baths when possible and to include one quart of milk, one egg, and cod liver 
oil in the daily diet. These patients were, generally, above eight years of age. 
There was such a marked lowering of the incidence of recurrence of the dis- 
ease that it was decided to make a survey of the dietary habits of similar 
patients before correcting their diets. It is our belief that one’s dietary 
habits become more or less fixed early in life and that many of the con- 

* Received for publication January 15, 1943. 
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ceptions and prejudices toward food are acquired and kept throughout life 
until old ideas are replaced by new ones. We have found, also, that many 
people really do not know of what their diet consists since their eating has 
become so automatic. 

Chart 1 is the list that is given to our patients with the instructions to 
check, after each meal, the foods eaten and to write in any not listed. We 
met with better cooperation when the importance of this record was im- 
pressed upon the patient. When this method is used, the deficiency in the 
diet is immediately revealed. The patient is then asked to keep a record, 
after his diet has been corrected, until his habits have been definitely 
altered. 

Chart 2 shows the result of such a survey of 50 patients, some in the 
acute and some in the chronic rheumatic state, as compared with 25 normal 
school children in a middle-class public school. This chart is a comparison of 
the number of times per month the average patient with rheumatic in- 
fection takes the food indicated as compared with the average school child’s 
diet. 

A study of this table shows that the average diet of the rheumatic 
patient is very low in those foods that supply vitamins A and D, and 'the 
minerals,- especially calcium, phosphorus and iron. There is also some de- 
ficiency in proteins and an excess in starchy foods and in the refined sugars. 
Both diets show a restricted use of eggs (this may have been due to the ex- 
tremely high cost of eggs- at the time this survey was made). 

It was found, also, that many families were eating butter substitutes 
which have a lower vitamin and mineral ratio than butter. 'The economic 
influence is seen in the consumption of bacon : being expensive, it was treated 
almost as a luxury by the normal group, while a greater amount was available 
to the low income rheumatic group through relief measures, since it is a meat 
that does not require the same amount of refrigeration as fresh meat. 

These findings, in some respects, are very similar to the results of the 
studies of Warner, Winterton and Clark 31 in 1935. The striking similarity 
is especially noteworthy in view of the fact that the work of these men did 
not come to my attention until after I had completed my own series of studies. 


Directions for the Use of the Diet Survey Chart 

After each meal make a single straight mark like in the column opposite the dif- 
erent ioods eaten, on the correct day of the week. Use one mark to indicate one serving. 

you ate ioods which are not on the chart, write them into the blank lines provided on the 
edge of the chart. 

Example : 


Bread 

Beef 

Potatoes 


Monday Tuesday 

//// 111 

// // 


. This would indicate that on Monday you had four slices of bread, one serving of beef, 
. w f ser yings of potatoes during the day. On Tuesday, you had only three slices of bread, 
no beef, and two servings of potatoes. 
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Pt. Ho 
Age 



■■■■■■■■■■■■■■■■ 


Cod liver oil 


IBBBBIBIBIBBBBBBB 

■■■■■■■■■■■■■■■■I 

IflBBBIBIBIBBBBBIfl 

IBBBBBBIBIBBBBBBB 



Lettuce 


Tonatoes 


Spinach 


Beana dried 


Potatoes 


■■■■■■■■■■■■■■■■ 

ISSSSiSSSSSiSSSiS 

BBBBBIBIBIBBBBBBB 
IflBBBBIBIBIBIBBBBB 
IBBBBBIBIBBBBBBBBB 
■■■■■■■■■■■■■■■■■■ 


Radishes 


Peas 


Cabbage 


Cauliflower 


Corn 


IBBBBBIBIBBBBBBBBB 



■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■a 

BBBIBIBIBBBBBBB 
■■BBIBIBBBBBBBBB 
■■■■■■■■■■■■■■■■ 
BBBBIBIBBBBBBBBI 
■■■■■■■■■■■■■■IB 
■IBIBHBBBBBBBB 
BBIBIBBBBBBBBB 
■■■■■■■■■■■■■I 
BBIBIBBBBBBBBB 
BBIBIBBBBBBBBB 


BIBIBBBBBBBBB 

BIBIBBBBBBIBB 

BIBIBBBBBBBBB 

BIBIBBBBBBBBB 

BIBIBBBBBBBBB 

BIBIBBBBBBBBB 

BIBIBBBBBBBBB 


■■■■■■■■■■■■■ 

BIBIBBBBBBBBB 


IBIBIBBBBBBBBB 

BIBIBBBBBBBBB 

BIBIBIBBBBBBB 

BIBIBBBBBBBBB 

BIBIBBBBBBBBB 

BIBIBBBBBBBBB 

BIBIBBBBBBBBB 




■IBBBBBIBBBHBBIB| 

BBBBBBBBBBBIBBBIBl 

BBBBBBBBBBBIBBBIB 

■bbbbbbbbbbbbbbibI 


BBBBBBBBBBBBBBBIBl 

BBBBBBBBBBBIBBBIBl 

BBBBBBBBBBBBBBBIBl 

BBBBBBBBBBBIBBBIBl 


BBBBBBBBBBBBBBBIBl 

BBBBBBBBBBBIBBBIBl 

BBBBBBBBBBBIBBBIBl 

BBBBBBBBBBBIBBBIBl 


BIBBBBBBBBBIBBBIB| 

BBBBBBBBBBBIBBBIBl 

BBBBBBBBBBBIBBBIBl 

BIBBBBBBBBBIBBBIB| 

■■■■■■■■■■■■■■■■■I 


BIBIBBBBBBBIBBBIB| 

BBBBBBBBBBBBBBBIBl 

BIBBBBBB BBBIBBBjBl 

BIBIBBBBBBfliflaBafll 


BBBBBBBBBBBIBBBIBl 


BBBBBBBBBBBIBBBIBl 

BBBBBBBBBBBIBBBIBl 

BIBIBBBBBBBIBBBIB| 

BIBIBBflBBBBIBBBIBl 

BBBBBBBBBBBIBBBIBl 


■BIBBBBBBBIBBBIBl 

■BIBBBBBBBIBBBIBl 


■BIBBBBBBBIBBBIBl 

■BIBBBBBBBIBBBIBl 


HBHHHMbbbibbbib| 
■BIBBBBBBBIBBBIBl 
■BIBBBBBBBIBBBIBl 

■BIBBBBBBBBBBBgBl 

■BIBBBflBBBIBBBgBl 



Chart 1 
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It is significant that the average number in the families of 75 rheumatic 
patients was 7.5 members per family, whereas the average family group in 
the middle class runs 4.5 members per family. It is obvious that the family 
with twice as many to feed on the same amount of income must of necessity 
buy the cheaper foods which all too often are the starchy foods. However, 
this survey has shown that the economic state is not the sole problem, for 
we have some people with an adequate income who are living on the im- 
poverished diet. The problem in this instance is one of education and of 
change in the individual's dietary habits. 

Those people who take full advantage of the sunshine and whose diet is 
rich in minerals, with a proper calcium-phosphorus ratio, or those who .sub- 
stitute for the sunshine a liberal amount of the fats that are rich in natural 



BS3 -RHEUMATIC FEVER AND CHRONIC RHEUMATIC HEART DISEASE - 50 PATirNTS 
■■•AVERAGE FOR SO DAY PERIOD - 25 11-12 YR OLD SCHOOL CHILDREN 


BREAD, CTREM.9. lUCt .KACARON t, 
3PA0HETTI. CANDIES, CRACKERS, 
COOKIES, DESSERTS. ETC 
0 » WHOLE WHEAT BREAD 
0« . WHITT BREAD 


Chaut 2. These figures indicate the average times per month that a group of 50 
patients with acute rheumatic fever and rheumatic heart disease ate the above foods. 
They are compared with 25 average, normal school children. 


sources of vitamins A and D have a low incidence of rheumatic fever and its 
sequelae. This fact is emphasized by the rarity of rickets and dental caries 
among the primitive Eskimo tribes who live upon a high protein diet made 
up largely of fish and oils. The mothers nurse their babies until the teeth 
erupt because the child must be able to chew the meat which is a large part 
of his very earliest diet. Those tribes which have changed their habits of 
eating to include flour, sugar and other starches show severe rickets, scurvy, 
and dental caries and rheumatic disease. 12, 1S ’ 25 It is of particular signifi- 
cance that Harrington, 26 in his experience in Charleston, South Carolina, 
found a very low incidence of rheumatic infection among those people whose 
occupation was primarily fishing, and conversely, a high incidence among 
the workers in the industrial and rural districts. The experience of John 
Schmidt, 4, as a medical missionary in several colonies in Paraguay, South 
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America, is noteworthy. During a 15 months’ stay he examined 1300 people 
and found only three with rheumatic fever, two boys five and eight years 
of age and a girl 14. 1 hese people lfave an abundance of milk, eggs, butter, 

cheese and meat. Lettuce, green beans and potatoes are plentiful but other 
vegetables are scarce as is wheat flour. 

Ihe findings of Heinbecker and Irvine-Jones, 27 following their im- 
munologic studies among the Eskimos, substantiate the theory that dietary 
factors influence immunologic reactions. Their work shows that after the 
age of 12 the Eskimos, living as a primitive people far away from scarlet 
fever, diphtheria and rheumatic fever, are immune to scarlet fever and diph- 
theria and showed only mildly positive skin reactions, in a small number of 
cases, to filtrates from rheumatic fever. 

In 1938 Stott 1 published convincing evidence to show that in a tropical 
climate rheumatic fever and rheumatic heart disease are fairly common, 
averaging about six cases of acute rheumatic infection for every 1,000 ad- 
missions to the hospitals of India. It is also interesting to note that the 
highest admission rate occurred during the cold, dry months and not during 
the hot, damp, monsoon months. Mitra, 28 in the same medical journal, pub- 
lished evidence to show that many of these Indian communities live on diets 
low in calcium, phosphorus and proteins ; some are not only vegetarians, but 
it was also found that they did not compensate for the lack of meat by drink- 
ing milk or eating eggs. Fernando 20 reports from the hospitals of Ceylon 
that an incidence of 2.2 per cent of the total admissions is due to rheumatic 
infection. These figures compare closely with those figures of the five gen- 
eral hospitals in Victoria, Australia. Nich oils, 30 in 1936, showed that mal- 
nutrition is widespread among the lower classes and that their diets are 
deficient both in qualit}' and quantity when compared with the upper classes. 

A study of rheumatic fever among the Aborigines in Australia and 
among the Indian tribes in the United States 32 reveals that the disease occurs 
among these the same as it does in other races in the same climate. Studies 
in Australia and in England point out that although the incidence of rheu- 
matic fever is much higher among the poorer class, it is the middle-class poor, 
rather than the very poor who are on relief, who suffer most. This would 
suggest that those on relief are living on better diets since they may not 
choose the “tasty” foods but must accept that which is given to them. These 
studies in Australia refute the common belief that dampness is an important 
etiologic factor. Hedley’s 33 surveys also indicate that the disease is one of 
poverty rather than one of climate. Paul , 34 at New Haven, Connecticut, and 
Coombs , 35 in Bristol, England, found that the amount of rheumatic fever 
was lowest in private schools, higher in the rural schools and highest in the 
city public schools. These findings indicate that there must be something 
in the individual’s living habits that will protect him or predispose him to 
the infection. Whereas reports from Mexico,” England , 14 ’ 15 ’ 16 ’ 17 Holland, 3S 
Costa Rica , 8 Hawaii , 11 India, 1 ’ 2 ’ 3 Australia, 4 ’ 5> °’ 7 Argentina , 10 and from 
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various states in the United States 18 indicate that rheumatic fever and rheu- 
matic heart disease are found in nearly every country in the world except 
among the native, primitive Eskimos, the incidence of the disease usually 
is seen to vary with the climatic conditions. 

During the 30 year period, 1910 to 1940, there was a general downward 
trend in the death rate due to rheumatic fever in the United States as shown 



Chart 3. Graph, comparing rheumatic fever and tuberculosis, shows a decline of death 

rates per 100,000 population. 

in the graph. This decrease in death rate has been 'noted in Australia and 
England also. A similar trend is shown in the graph relating to tuberculosis. 
It is believed that this reduction is the result of three very important factors 
which will require continued emphasis if this improvement is to progress. 
First, there must be adequate food available at a price the masses can afford ; 
second, people must be educated to the importance of an adequate diet, and 
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the value of sun bathing ; third, the necessity for early medical care with com- 
plete bed rest until all signs of activity have subsided. 

In table 1, which is taken from the Vital Statistics of the Department of 
Commerce Special Reports, 1940 — is shown the death rate due to acute 
rheumatic fever and chronic rheumatic heart disease during 1940 for each 
100,000 population and also the actual number of deaths for each state. The 
death rate for pellagra is also shown. In order to indicate the amount of 
dairy products available throughout the United States, an attempt was made 
to determine the number of cows per population. No statistics were avail- 
able to demonstrate this important fact; it was possible, however, to show the 
percentage of farms without cows and pigs, so this information was included 
in table 1, in order to demonstrate, generally, the relation between the food 
available and the incidence of rheumatic disease and pellagra, which is known 
to be a deficiency disease.* The death rate for pellagra would indicate that 
the problem of adequate diet is far from solved in our own country. In 
studying these figures one sees that many of our southern'states have a higher 
incidence of rheumatic diseases than some of the more northern states. The 
answer to this is found, we believe, in the type of crops that are raised in the 
different sections of the country. In the South, where cotton is king, or in 
the industrial centers where the crop or labor is exchanged for money, the in- 
dividual in turn buys those foods which are the most pleasing and which are 
the cheapest; usually these foods are the starchy ones, with meat in deficient 
amounts. In table 1 the percentage of farms without cows and hogs in the 
United States is shown and one sees that there is some relation between the 
food available and the incidence of rheumatic infection. 

It is interesting to note that there was a great acceleration in the down- 
ward trend of the death rate from both rheumatic fever and tuberculosis 
after the discovery of the true cause of rickets by Findlay, 37 in 1908, and fol- 
lowing Mellanby’s 38 experiments on rickets in 1918. It is possible that the 
preventive measures taken to lower the incidence of rickets, in addition to 
the public health measures instituted to control tuberculosis, have been re- 
sponsible for much of this lowering of the death rate from rheumatic fever. 

To show better many common features of rheumatic fever and rickets I 
wish to quote from an excellent review by Park 39 upon the etiology of rickets 
in 1923 : "The Occurrence of Rickets. It is a disease found in cities. It is 
most prevalent in those nations whose wealth and industrial development 
have brought about most fully the substitution of artificial conditions of 
living in place of the simple conditions which nature intended. Wherever 
civilization of this artificial character establishes new contacts, rickets begins • 
to appear. The disease has appeared in India where the designs of nature 
have been interfered with by religious customs to be mentioned later. The 
disease never occurs among peoples living under natural conditions. Savages 
may starve and may become the victims of pestilence, but they do not develop 

* We do not believe that vitamin B deficiency is a predisposing factor to rheumatic 
fever. 
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100,000 enumerated 

States 

Deaths front selected causes in 
the United States (1940) 

Dept, of Commerce Reports - 

Bureau of Agricultural 
Economics 

population) 


Acute 

Chronic 

Pellagra 

% Farms 

% Farms 

Acute 

Chronic 


Rheu- 

Rheumatic 

(except 

without 

without 

Rheu- 

Rheumatic 


matic 

Disease of 

alco- 

milch 

hogs and 

matic 

Disease of 


Fever 

the Heart 

holies) 

COWS 

pigs (1939) 

Fever 

the Heart 

New England: 








Maine ' 

11 

212 

— 

28.6 

72.5 

1.3 • 

25.0 

New Hampshire 

5 

129 

— 

34.6 

82.4 


26.2 

Vermont 

2 

110 

— 

18.9 

78.5 

0.6 

30.6 

Massachusetts 

30 

1,142 

6 

49.4 

89.5 

0.7 

26.5 

Rhode Island 

o 

156 

1 

39.6 

88.0 

0.4 

21.9 

Connecticut 

Middle Atlantic: 

24 

337 

3 

38.9 

91.0 

1.4 • 

19.7 

New York 

177 

3,478 

18 

24.4 

72.9 

1.3 

25.8 

New Jersey 

77 

913 

9 

51.2 

79.1 

1.9 

21.9 

Pennsylvania 

East North Central: 

172 

2,263 

17 

25.8 

51.1 

1.7 

22.9 

Ohio 

98 

1,612 

9 

20.0 

38.2 

1.4 

23.3 

Indiana 

39 

780 

10 

16.8 

27.3 

1.1 

22.8 

Illinois 

96 

1,791 

20 

13.7 

24.1 

1.2 

22.7 

Michigan 

45 

1,058 

10 

22.4 

52.7 

0.9 

20.1 

Wisconsin 

West North Central: j 

53 

589 

3 

10.4 

41.1 

1.7 

18.8 

• Minnesota 

41 

569 

5 

12.2 

31.8 

1.5 

20.4 

Iowa 

27 

600 

3 

10.0 

14.9 

1.1 

23.6 

Missouri 

39 

. 1,157 

13 

15.8 

23.8 

1.0 

30.6 

North Dakota 

14 

79 

2 

16.4 

38.6 

2.2 

12.3 

South Dakota 

11 

87 

1 

16.7 

31.3 

1.7 

13.5 

Nebraska 

9 

268 

2 

13.7 

31.7 

0.7 

20.4 

Kansas 

South Atlantic: 

9 

393 

6 

17.3 

46.5 

0.5 

21.8 

Delaware 

5 

70 

— 

38.1 

46.2 

1.9 

26.3 

Maryland 

35 

473 

7 

34.5 

45.3 

1.9 

26.0 

Dist. of Columbia 

10 

133 

1 

— 


1.5 

20.1 

Virginia 

49- 

543 

59 

24.2 

34.1 

1.8 

20.3 

West Virginia 

24 

274 

11 

19.6 

41.6 

1.3 

14.4 

North Carolina 

68 

522 

169 

35.3 

31.1 

1.9 

14.6 

South Carolina 

42 

314 

161 

36.2 

24.2 

2.2 

16.5 

Georgia 

Florida 

East South Central- 

46 

381 

251 

26.6 

23.7 

1.5 

12.2 

30 

360 

72 

56.7 

48.4 

1.6 

19.0 

Kentucky 

Tennessee 

Alabama 

Mississippi 

West South Central: 

'41 

70 

515 

628 

60 

102 

19.0 

21.2 

35.3 

29.7 

1.4 

2.4 

18.1 

21.5 

48 

526 

244 

21.6 

25.7 

1.7 

18.6 

32 

476 

169 

34.1 

27.3 

1.5 

21.8 

Arkansas 

Louisiana 

Oklahoma 

Texas 

Mountain: 

24 

237 

104 

25.8 

31.4 

1.2 

12.2 

20 

25 

450 

330 

75 

61 

30.9 

14.6 

27.3 

35.2 

0.8 

1.1 

19.0 

14.1 

68 

634 

354 

19.1 

39.6 

1.1 

9.9 

Montana 

Idaho 

Wyoming 
■ Colorado 

New Mexico 
Arizona 

Utah 

Nevada 

Pacific: 

5 

121 

1 

29.5 

60.8 

0.9 

21.6 

9 

3 

11 

8 

5 

99 

40 

257 

67 

55 

3 

1 

19 

5 

18.3 

21.0 

26.5 

46.6 
62.8 

42.5 

56.0 
52.4 

61.6 

86.0 

1.7 

1.2 

1.0 

1.5 

1.0 

18.9 

16.0 

22.9 

12.6 

11.0 

10 

153 

22 

3 

1 

22.2 

34.1 

47.3 

60.1 

1.8 

0 

27.8 

20.0 

Washington 

Oregon 

California 

12 

410 

5 

29.1 

70.3 

0.7 

23.6 

11 

32 

280 

1,337 

4 

43 

24.6 

61.0 

63.4 

84.9 

1.0 

0.5 

25.7 

19.4 
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rickets. 1 lie disease docs not occur in the native parts of Africa and is ex- 
ceedingly rare in China and Japan. It occurs rarely in the tropics, and is 
rare in the Arctic regions. ... 1 lie seasonal variation in rickets was beauti- 
fully demonstrated in the pathological studies of Schmorl. These studies 
showed that rickets may begin at any time, but the highest percentage of 
early manifestations of the disease is between November and May. The 
percentage of cases with signs of healing increased as the summer progressed 
and reached its highest point in the autumn, only to fall again as the winter - 
months came.” The many different theories that were advanced concerning 
the cause of rickets were not unlike the many theories discussed as the cause 
of rheumatic fever. 

For some time we have been impressed with the more severe form of 
rheumatic fever among the Negro and Mexican children. This fact has been 
recognized by Hedlev, 33 and Ash.' 10 Boas 11 has pointed out the severity of 
rheumatic carditis in the adult Puerto Rican immigrants in New York City. 
We have explained this difference in severity and incidence among those 
people with dark skins as being the result of their inability' to take advantage 
of the reduced amount of actinic rays in a more northern climate than that 
to which they are accustomed. This difference was noted among those hav- 
ing rickets. Park 30 states : “A studj r was made by Hess and Unger of the 
diets of the negro mother in a negro district of New York City where rickets 
was exceedingly prevalent among breast-fed children. The negroes were, 
for the most part, immigrants from the West Indies where they lived chiefly 
on meat or fish, rice and potatoes, tea, coffee and cereal. Milk was taken in 
small quantity and fruit rarely. The vegetables, which were taken in small 
amounts, were usually canned. In New York City the women lived indoor 
lives. The striking points brought out in the study were that the mothers 
had exchanged an outdoor life in the tropics for an indoor life in the tem- 
perate zone and a dietary in which green vegetables and green leaves figured 
largely for one in which those articles of food were almost entirely lacking.” 

This similarity between rheumatic fever and rickets is manifested not 
only in the incidence socially and by geographic distribution, but there is also 
a close relation between the tissues involved in the two diseases. Rheumatic 
fever involves primarily the mesodermal or the connective tissue structures 
of the body, whereas rickets is a disease involving the cartilage and the bone, 
which is, of course, derived from the connective tissue. Both of these dis- 
eases usually have a secondary anemia and the individuals are generally 
underweight. These facts certainly suggest the possibility that a deficiency 
in vitamin D from a lack of sunshine, when not compensated by vitamin D 
in the diet, and associated with diets too low in calcium and phosphorus, 
effects a change in the immune forces of the individual. It is not at all un- 
likely that vitamin D is very essential in the normal development of all meso- 
dermal structures. We know that it is stored in the fat cells, which are 
a modified form of connective tissue cell, and we know also that it is found 
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most often stored in the liver. Cannon, 42 in a recent discussion of antibodies 
and the protein reserves, states that : “Antibodies are substances which, after 
intracellular formation, are excreted or secreted into the blood or lymph. 
The accumulated evidence of 50 years leaves little doubt but that the macro- 
phage (broadly defined) is the principal cell concerned with their production. 
This does not exclude the possibility, however, that other types of cells may 
also participate to some extent either in synthesis of antibodies or in the de- 
velopment of the antibody mechanism.” In his paper Cannon clearly em- 
phasizes the importance of protein in antibody production. 

Another fact to be noted about the macrophage system, which has be- 
come known as the reticuloendothelial system, is that it is made up of cells 
that have the ability to take up particulate matter and to store foreign sub- 
stances brought to them in colloidal solution. 43 The macrophage system or 
the reticuloendothelial system is derived from mesodermal tissue, the same 
tissue from which bone and connective tissue are derived. These facts also 
lead me to believe that vitamin D may be necessary in the normal development 
of all mesodermal structures. If this theory is true, it could account for the 
infection being so much more common in childhood during the developmental 
period. This could be the answer to .the statement made by Coburn 44 in 
1932 : “The collected observations on the relation of the activity of the 
rheumatic process to hemolytic streptococcus, and the failure to detect a single 
serological type of organism associated only with rheumatic fever, have led 
to the conception that the specificity of the rheumatic response, like the reac- 
tion in certain other streptococcus diseases, depends not entirely upon the 
character of the parasite but is perhaps related to some individual mechanism 
of the rheumatic subject.” This theory could explain also the reason for 
the statement of Swift, 43 in 1940 : . crowding, poor housing and poor 

nutrition seem to play almost as important unfavorable roles in hot as in cold 
climates.” 

A most recent study of the epidemiology of juvenile rheumatism in the 
British Isles, by Morris and Titmuss, 17 led to these conclusions: “Mortality 
on the whole increases with the density of population ; this seems to be a func- 
tion of the greater poverty in towns. The depressed rural districts return 
rates as high as the worst of the big towns. No evidence was found to 
suggest that the artisan stratum is particularly prone to the disease. Climate 
seems of little importance. Correlation with overcrowding was inconclu- 
sive. The facts elucidated strengthen the view that the whole complex of 
poverty is involved in the production of juvenile rheumatism.” 

Because of these facts, patients have been studied recently with a con- 
sideration of signs of previous disturbances in the mineral metabolism, i.e., 
dental caries, scoliosis, flaring of the ribs, or thoracic deformities known to 
he acquired, bow legs and knock knees. This study has been very interest- 
ing, for we find many of our patients show at least one of these signs, and 
some show evidence of several such disturbances. This fact, coupled with 
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the result of a dietary survey showing foods inadequate in calcium, phos- 
phorus and vitamins A and D, and too high a ratio of carbohydrates, has 
suggested the feasibility of treatment with high potency vitamins A and D * 
and an increase in calcium and phosphorus values in the diet. Preliminary 
studies in a small scries of patients so treated arc promising and warrant 
continuation of the experiment on a large scale. 

The following evidence indicates that diet and sunshine are the most 
important predisposing factors in the causation of acute rheumatic fever: 

(a) The incidence of acute rheumatic fever and rheumatic heart disease 
increases as exposure to the sun decreases. 

( b ) Very low incidence of rheumatic infection exists in those countries 
which have an abundance of proteins and fish oils in the diet. 

( c ) The incidence of rheumatic infection is lowest in the private schools , 
next lowest in the rural schools and highest in the public schools. 34 ’ 35 

( d ) Poverty, and not dampness, is die predisposing factor. 33 ’ 4> 17 

(e) Holland, with a cold, damp climate, shows a low incidence of rheu- 
matic heart disease. 30 

(/) Those states in the United States which are primarily farm and 
dairy states have a lower incidence of the infection than those states which 
are largely industrial, or whose chief crops are cotton, tobacco and similar 
produce. 

(g) A study of 76 patients with rheumatic heart disease and acute 
rheumatic fever reveals that the average size family is 7.5 persons per family. 
This indicates that persons in low income groups with large families have to 
spread the milk, butter, eggs, meat and fresh vegetables “too thin.” 

(h) There have been very few recurrences of active infection when 
families have cooperated in the correction of diets and in the addition of cod 
liver oil to the diet. 

(f) Studies of the vital statistics, 1910 to 1940, show that the death rate 
for rheumatic fever follows the same tendency as that of tuberculosis, 
namely, a downward trend with improvement in economic conditions and 
education. Both of these diseases are primarily diseases of poverty. 

(/) Poor dietary habits have been found to exist among those with 
adequate financial means. This condition was revealed by our method of 
dietary survey, using chart 1. - 

( k ) Those races having much skin coloring are more susceptible to rheu- 
matic fever when taken to climates having less sunshine than that to which 
they are accustomed ; they also have a more virulent form of the disease. 

(/) Seasonal variation is noted in the incidence of the disease, being 
more common in the winter and spring, following a period of inability to 
benefit from exposure to the sun. 

* Vitamin A 25,000 units and vitamin D 50,000 unit capsules were supplied by Brewer 
and Company. 
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(m) Those people who live in high altitudes, because of cold climate and 
a consequent lack of body exposure to the sun, have a higher incidence of 
rheumatic infection when they do not compensate for these deficiencies by 
increased quantities of vitamin D. 

(r) Immunologic studies among the Eskimos show that there is a 
natural immunity after the age of 12 to scarlet fever, diphtheria and also 
to filtrates from rheumatic fever patients. 27 

Finally, it is my belief that this deficiency, which closely follows the 
incidence of clinical rickets,, alters the individual’s immunity to the infective 
organism that produces the clinical picture of acute rheumatic fever. The 
importance of adequate amounts of vitamins A and D, milk, protein and 
the value of sun bathing cannot be overemphasized in the prevention of this 
crippling disease and its recurrences. 


I am indebted to Drs. Wahl, Major, deadening and Ha'shinger for their criticisms 
and advice in the preparation of this paper. 
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SHORT P-R INTERVAL ASSOCIATED WITH PRO- 
LONGATION OF QRS COMPLEX; A CLINICAL 
STUDY DEMONSTRATING INTERESTING 
VARIATIONS * 

By Oscar A. Palatucci, Major, M. C., A. U. S., and James E. 
Knighton, Lt. Col., M. C., A. U. S., F.A.C.P. 

Because of the recent interest in the syndrome of the short P— R interval 
associated with a prolonged QRS complex, without organic heart disease 
(Wolff-Parkinson- White syndrome), as evinced by the publication of several 
articles on this subject in the past two years, it is desired to add four other 
cases to the rapidly growing list of reports. In accordance with the sex 
predominance previously reported 1 all of these have occurred in healthy, 
young male subjects. Other characteristics include absence of definite 
organic heart disease, slurring of the initial ventricular deflection, a peculiar 
susceptibility to attacks of paroxysmal tachycardia, either supraventricular 
or ventricular in type, and reversal to normal electrocardiographic pattern 
either spontaneously or after exercise or after atropine administration. Use 
of this drug resulted in reversion to a normal type of tracing in one of our 
cases; there was no appreciable effect in two; and in the remaining one a 
“paradoxical” effect was demonstrated. Marked T-wave variations have 
also been seen, especially in the limb leads, both spontaneously and after 
atropine. 

In 1937 Bishop 2 reviewed the literature; and two years ago Hunter, Papp 
and Parkinson 3 enumerated the various ingenious mechanisms advanced to 
explain this phenomenon. The most plausible and generally accepted ex- 
planation is that proposed by Wolferth and Wood/ namely ventricular 
asynchronism due to the premature stimulation of one ventricle through an 
abnormal conducting pathway. These authors, in their most recent com-. 
munication, 5 have stated their reasons in support of such an hypothesis, and 
offer experimental evidence in its behalf. Our prime purpose in presenting 
these cases is to report our observations of the electrocardiographic changes 
noted, with particular reference to the variations in the terminal ventricular 
complex. 

Case Reports 

Case 1. On July 15, 1942, one month after his induction, F. L. G., a slightly 
undernourished but well developed white male adult, 24 years of age, was admitted 
to the Station Hospital because of dermatitis venenata. His father died at 52 years . 
of age of an acute cardiac episode, and his mother died at the age of 40 of diabetes. 

Of seven siblings, five are living and well, one is said to have valvular heart disease, 
and one died at the age of 42 of an acute cardiac condition. His past history re- 

* Received for publication March 27, 1943. 
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vealed the usual infectious diseases ancl pneumonia as a child. No history of diph- 
theria, scarlet fever, or any of the rheumatic manifestations could be obtained. At 
20 years of age he had a cyst (reported to be of sebaceous type) removed surgically 
from the anterior surface of his neck. lie always felt weak and undernourished and 
could never do any hard work. For the past five years, after exercise, his heart 
would beat fast and he would “get pains around his heart” and shortness of breath. 
At times his heart would "run away.” Even while at rest his heart would take a 
sudden jump, and he felt as “though the blood flowed fast through it.” At times, 
also, he could feel his heart beating very rapidly to the left and below his left nipple. 

There was no history of venereal infection or serious injury. He smoked one 
pack of cigarettes daily; no alcohol or drugs were used. 

Physical examination revealed an apparently well male adult 6 feet 5 inches tall, 
weighing 124.5 pounds. There was a diffuse papular rash over both forearms and 
axillae, and both legs. He showed a well healed vertical scar in the midline of his 
neck just over the thyroid cartilage. The examination was otherwise not remarkable 
except for a mild tachycardia, rate 10S, and a fine tremor of the outstretched hands. 
Blood pressure was 114 mm. Hg systolic and 70 mm. diastolic. 

Laboratory data: Urinalysis was normal chemically and microscopically. Blood 
red blood cells 5.35 M., hemoglobin 17.5 gm., white blood cells 7,700. Differential 
formula: polytnorphonuclears 68, lymphocytes 27, monocytes 5. Fasting blood sugar 
was 131 mg. Blood cholesterol 223 and 221 mg. Basal metabolic rates were re- 
ported plus 37 and plus 36. Following medication with phenobarbital gr. one three 
times daily, rechecks were obtained and reported minus 8 and plus 4. 

Roentgenogram of the chest revealed a heart of normal configuration and no lung 
disease. 


Electrocardiogram (figure 1-a) on admission showed a tracing resembling left 
bundle branch block of the discordant type. It showed a regular rhythm with a rate 
■of 85, a P-R interval which varied between .10 and .12 and a QRS width of .11. 
I\ was inverted, and in Lead IV-F there was an absent S-wave with slightly elevated 
RT segment. The ascending limb of R 4 arose from the P-wave before the latter 
had returned to the base line. The initial ventricular deflection was slurred in all 
leads. 


In order to test the effect of atropine on our first patient he was given the drug 
m doses of gr. 1/100 every four hours until he complained of dry mouth and blurring 
0 vision, and showed dilated pupils. A tracing at this time showed, paradoxically, a 
marked respiratory arrhythmia and bradycardia (figure 1-b). The rate was slowed to 
s lghtly less than 60, the P-R interval increased to .13 and the width of the QRS 
was shortened to .08. These values varied somewhat in the different leads but for 
16 sa *j e °f uniformity, Lead II was used for their determination. However, the 
mteresting changes occurred in the terminal ventricular complexes. T t 
w ich had previously, been inverted now became upright, T ;1 closely resembled the 
^coronary T”, and T 4 _p became much taller and slightly wider. A few minutes later 
j n racin f was taken following exercise. The only discernible change was an increase 
eff rate - Evidences of the arrhythmia persisted. Exercise alone, without the added 
ect of atropine, had previously caused T t to become upright without any other 
ernonstrable change. The tracing immediately following the ingestion of 300 c.c. 
co 1 ^ G water _ showed only a mildly diphasic T r The effects of changes in posture 
^nsisted mainly in alteration of the T-wave. T 4 which was inverted while in the 
wh'l 116 P ° Sitkm ^ ecame practically isoelectric while sitting, and only slightly inverted 
ina'h , stan< h n £- T 2 was essentially unchanged. • T s , which was upright and well 
d' r e ln *he supine position, became of low voltage while sitting and was barely 
cerni e while standing. T 4 was unchanged. 

aSe W. M. M., a well nourished and developed adult colored male, 24 years 
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Fig 1 Case 1. A— original electrocardiogram; B— after atropine. Note bradycardia, 
respiratory arrhythmia, and alterations of T-\vaves. 

,f age was admitted on October 10, 1942, because of paroxysmal tachycardia. He 
,vas of normal habits with negative past and family history. For the preceding 
hree years he had had attacks of rapid heart action about twice weekly lasting two 
o three minutes. During these episodes precordial pain and dyspnea were noted. 
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the morning of October 10, while doing held exercises, he experienced one of his at- 
tacks, and his pulse rate at that time was about 200. This was witnessed by the dis- 
pensary medical officer. By the time he had reached the hospital the tachycardia had 
subsided, his pulse and heart rates being 78. Physical examination was essentially 
normal. There was no cardiac enlargement, nor were there any murmurs or thrills. 
The only positive finding was a chronic laryngitis. The Kahn reaction was negative, 
and urine and blood counts were within normal limits. An electrocardiogram taken 
on October 12, 1942 (figure 2-a) showed a tracing resembling left bundle branch 
block of the discordant type. There was sinus arrhythmia and bradycardia with a 
P-R interval of .08 to .09 second and the QRS duration was .12 to .14 second in 
different leads. The initial ventricular deflection was slurred in all leads, and as in 
tlie first case, arose from the P-waves before the latter had reached the base line. 
All T-waves were upright. This patient was also atropinized up to tolerance, but the 
only significant change observed (figure 2-b) was inversion of T 3 so that it simulated 
the coronary T-wave. The heart rate was also slightly increased. 

Case 3 . Sgt. W. R. J., white, age 20 years, was admitted to the hospital on 
December 17, 1942, with the complaints of tachycardia, dyspnea, and irregular heart 
action. These symptoms had been noted after exertion for a period of two years, 
but it was stated that, during recent months, the frequency and severity of attacks 
had been increasing and followed less strenuous exercise. The cardiac symptoms 
had usually lasted from five to 10 minutes and were sometimes associated with “blind 
spells,” although syncope had not occurred. Precordial pain had not been noted at 
any time. Carotid sinus pressure had not produced cessation of tachycardia, but the 
patient thought that holding the breath had hastened relief. 

Prior to induction the patient had been a student. He had completed two years 
of military service, his work being operation and maintenance of teletype apparatus. 
Symptoms were first noted shortly after his induction info the service. 

Past medical history revealed nothing of importance, and family history showed 
no incidence of cardiac disease in parents or six siblings. Habits had been normal, 
with very moderate use of tobacco and alcohol. 

The soldier was 73 inches in height, and his weight was 164 pounds. Aside from 
the cardiovascular system the physical examination revealed entirely normal findings, 
and laboratory examinations afforded nothing of interest. The heart presented no 
enlargement and there was no irregularity. The rate at rest was 100 per minute, 
increased to 136 on mild exercise, and returned to 102 after two minutes of rest. 
With the accelerated rate after exercise the apical first sound was accentuated, but no 
murmurs were heard at any time. No thrill was present. The blood pressure 
varied from 142 mm. Hg systolic and 96 mm. diastolic, on admission, to 108 mm. Hg 
systolic and 68 mm. diastolic on later determinations. 

On the day after admission an electrocardiogram (figure 3-a) revealed auricular 
and ventricular rates of 70 per minute. The P— R interval varied from .08 to .11 
second in different leads. The QRS complexes measured .12 to .14 second, with the 
features of left bundle branch block of the discordant type. As in the other cases, the 
initial ventricular deflection was slurred. The RS-T segments were slurred in all 
eads. The T-waves in Lead I were diphasic, but upright and peaked in Leads II 
and III. In Lead IV— F the T-waves were sharply inverted. 

■^^ et hypodermic administration of three doses of atropine sulphate, each gr. 
/150, at intervals of four hours a second electrocardiogram was made. No appre- 
ciable change was noted. Six days later cardiograms were made before (figure 3-b) 
and after exercise. Both of these tracings revealed normal sinus rhythm. The P-R 
interval measured .16 second. QRS was diphasic in Lead I, upright in Leads II and 

, with a duration .08 second. Marked differences were noted in the T-waves of 
tus and the preceding tracings. T x was now definitely upright instead of diphasic; 




Fig. 2. Case 2. A — original; B — after atropine. T 3 and T 4 f show alterations. 

T„ remained upright but of reduced amplitude; and T a instead of being upright was 
sharply inverted. The QRS complex in Lead IV-F instead of being entirely upright 
was now diphasic, and T 4 was now upright rather than inverted. The tracing ob- 
tained after exercise was identical with that at rest except for the expected accelera- 
tion in rate. 
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1'iG. 3. Case 3. A— original ; B — showing spontaneous reversion to normal sinus 
mechanism; C — sinus rhythm after administration of atropine. Alteration of T-wave is 
evident in all leads, in both spontaneous and induced reversion. 

Electrocardiograms were made at intervals of several days, and in each instance 
the pattern was the same as on the original examination. 

Atropinization with the previously used dosage was repeated,- with similar nega- 
tive result. On another day, after a control tracing to establish the presence at that 
time of the short P-R interval and prolonged QRS complex, atropinization was ear- 
ned to the limit of tolerance. In a period of four hours and 40 minutes 1/25 grain 
was administered by hypodermic in divided doses, in addition to 2/100 grain orally. 




Fig 4 Case 3. Cessation of tachycardia after ocular pressure. Limb leads above. Lower 
three strips, except as indicated, are continuous. 

Within 30 minutes after the last medication an electrocardiogram was made (figure 
3-c). This tracing was identical with that obtained when spontaneous reversion to 

normal rhythm occurred. .. , . • ,i, r 

A fast run of 150 yards precipitated an attack of tachycardia of supraventncuiai 

type (figure 4). Cessation of the tachycardia was brought about by ocular pressure. 
Following initial deflections of the beam during pressure there was a period ot 
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asystole which persisted for 11.2 seconds. Cardiac action was resumed with com- 
plexes which were irregular both in time and in contour, gradually returning to the 
characteristic short P-R and prolonged QRS pattern. 

Case 4. Pvt. J. W., a 36 year old colored soldier with one month of military 
service, was hospitalized on November 24, 1942. He staled that difficulty was first 
noted in May, 1940 when he awakened from sleep with palpitation, tachycardia, a 
choking sensation and precordial oppression. Similar attacks recurred at intervals, 
with one in September, 1941 more severe than the others, after which bed rest was 
advised for four months. More recent attacks had been associated with dyspnea, 
but precordial oppression was noted only if the tachycardia followed exertion. 

Past history revealed no illness of note, and venereal infections were denied. 
Father, mother, and five siblings were alive and well, and there was no incidence of 
cardiac disease. 

Physical examination revealed a good state of development and nutrition. There 
was definite clubbing of the fingers. The blood pressure was 120 mm. Hg systolic 
and 90 mm. diastolic. The cardiac rate was 80 per minute, and regular. There were 
no thrills or murmurs, but the apical first sound was roughened. No other findings 
of note were present. The size and configuration of the heart and great vessels were 
normal as determined by fluoroscopy. 

Laboratory studies revealed normal findings, except that the original Kahn was 
reported positive. Two subsequent tests, without therapy, were negative, as was the 
Wassermann reaction. Erythrocyte sedimentation tests on three occasions were 
normal. 

The electrocardiogram (figure 5-a) on admission resembled bundle branch block 
of the concordant type. It revealed a regular rate of 75 per minute, P-R interval of 
.11 second, slurred initial ventricular deflection, and minimum QRS duration of .12 
second. RS-T segments were slightly depressed in Leads I and II, in which the 
T-waves were diphasic, with principal deflection downward. T 3 was inverted, while 
T 4 _ F was upright. 

On December 11, after administration of atropine gr. 1/100 three times daily for 
three days (which produced symptoms of atropine effect) an electrocardiogram re- 
vealed a rate of 70 per minute, P— R interval of .08 to .10 second in different leads, 
and QRS duration of .10 to .14 second. The only significant alteration was seen in 
T 4 _ F which became dome shaped and of decreased amplitude. On the following day 
the contour of the positive T 4 _ F had returned to that of the original tracing. Two 
extrasystoles were noted (figure 5-d). One of them showed an even shorter P— R 
interval which measured .08 second, and a QRS, which, though similar to the usual 
complexes, -was decidedly wider, measuring .15 second. This conforms to the de- 
scription of auricular extrasystoles occurring in this syndrome, as reported by Wol- 
ferth and Wood. 5 The second extrasystole appears to be of ventricular origin. 

Atropinization, using the same schedule, was repeated after an interval of one 
week. Examination after this period of medication (figure 5-b) revealed no altera- 
tion of P-R interval or of QRS duration, but it was found that T 4 and T„ bad be- 
come upright. T 3 showed little change, and T 4 _ F was of markedly decreased amplitude 
and altered contour. 

Three days later the patient complained that he was having an “attack,” and the 
pulse was found to be quite irregular with the rate recorded as 40 per minute. The 
apical rate approached 200 per minute but was also irregular. This irregularity was 
reflected in the sphygmomanometer, the blood pressure varying with each beat. The 
soldier was uncomfortable, but in no great distress, and walked into the ward office 
to report his condition. Carotid sinus and ocular pressure were ineffectual. Auri- 
cular fibrillation was suspected, but treatment, except sedatives, was withheld pend- 
ing electrocardiographic study. The tachycardia persisted for four hours, and ceased 
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Fig. 5. 


Case 4. A — original ; B— after atropine; C-after digitalis j D-supraventricular 
extrasystole in Lead I, ventricular extrasystoie in Lead 1\ p. 


Lfter spontaneous emesis. The electrocardiogram (figure 6-a) revealed that die st- 
ack had not been auricular fibrillation, but rather, ventricular tachycardia. On the 
ollowing day the electrocardiogram (figure 6-b) revealed the Wolffi-Parkinson-Wlnte 
lattern, but it was noted that T-waves were inverted in all leads, and QRS Lead I V-i 
vas of an entirely different form. Several observers felt that the episode of the 
irevious day had resulted from coronary occlusion, but there was nothing in the 
subsequent clinical course, febrile reaction, leukocyte count, or erythrocyte sedimentat- 
ion rate to substantiate such a position. A tracing one month later (figure O-cj 
•evealed a pattern which was similar to that obtained on the day following tachy- 
:ardia, except that T 4 _ F was upright. 
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Fig. 6. Case 4. A — ventricular tachycardia; B — tracing obtained on following day; C— 
electrocardiogram after period of one month. 

Following a control tracing several weeks later, which was identical with the 
original, the patient was fully digitalized, being given 27 grains of the drug in the 
form of powdered leaf tablets over a period of 26 hours. An electrocardiogram 
(figure 5— c) 15 hours after the last dose showed no significant changes in the limb 
leads except bradycardia and respiratory arrhythmia. In the fourth lead the ventricu- 
lar complexes were of a distinctly different form, and the T-wave was diphasic rather 
tlian upright. 

Comment 

In addition to the common features previously enumerated these cases 
demonstrate all the variations so far described in association with the syn- 
drome under discussion. Our fourth case showed a premature contraction 
which fulfills the criteria of a ventricular extrasystole. Such a complex has 
not been described in the several articles reviewed. 
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A. most intci estiiig- observation lias been the marked spontaneous and 
ati opine induced variations in the T-wave. As for the former, case 1 
picsented at different times, without any medication whatever, T-waves of 
totally divergent form. 1 hcsc changes were not progressive, hut varied from 
upi ight, through diphasic, to unquestionably inverted. Hartwell, White, et al. 
in a iccent communication c report that, with normal subjects, a lowering of 
the 1 -waves in the limb leads is a rather constant finding following atropine. 
At variance with these results are the alterations in this group of patients 
with short P— R interval and prolonged QRS. In cases 1 and 4 the diphasic 
and inverted 1 -waves in Lead I were made upright. In view of the diag- 
nostic import of marked T-wave changes, these results should be kept in 
mind. Therefore, to the imposing list, compiled by Sprague, 7 of factors in- 
fluencing the terminal ventricular complex, atropine should be added. 
Similar changes may also occur spontaneous!}' in subjects showing the Wolff- 
Parkinson- White syndrome. 

The “paradoxical effect,” previously mentioned, consisted of a totally 
unexpected bradycardia and respiratory arrhythmia after administration of 
atropine. This effect could not be duplicated in any of the other cases. 

Wolferth and Wood 5 quote a case of Scherf and Schonbrunner wherein 
large doses of digitalis cause the temporary disappearance of the abnormal 
QRS complexes. Fox, Travell, and Molofsky, 8 on the other hand, report 
widening of the abnormal QRS complex with the same drug. Apart from 
the expected S-T changes, full digitalization in one of our cases (4) pro- 
duced no appreciable effect. Neither the P-R interval nor the duration of 
QRS was altered. 

We were fortunate in securing an electrocardiogram during the termina- 
tion of an episode of paroxysmal tachycardia by ocular pressure. After 
asystole the ventricular complexes immediately assumed the Wolff-Parkin- 
son-White form. Since this patient had also shown spontaneous reversion 
to normal sinus rhythm, we can only speculate as to the mechanism existing 
at the onset of tachycardia. 

The onset of paroxysmal ventricular tachycardia in our last case, asso- 
ciated with marked apprehension, dyspnea, and precordial discomfort, was 
suggestive of an acute coronary episode, and, in fact, was held to be such 
by two observers. The possibility of such an error in diagnosis has been 
pointed out by Levine and Beeson 0 and should be emphasized. In this par- 
ticular instance the clinical differentiation between paroxysmal ventricular 
tachycardia and auricular fibrillation was exceedingly difficult. The heart 
and pulse rates were totally irregular and were uninfluenced by carotid sinus 
or ocular pressure. There was a marked pulse deficit, and blood pressure 
was variable as would be expected with auricular fibrillation. 

Summary 

Four, cases are reported, exhibiting the syndrome of short P-R interval 
associated with prolonged QRS complexes in patients with apparently un- 
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damaged hearts. Features in common with previously described cases are 
enumerated. All the variations ascribed to this syndrome are demonstrated, 
except reversion to normal rhythm after digitalis and quinidine. 

Paradoxical atropine effects, a ventricular extrasystole, and recovery 
from auricular paroxysmal tachycardia are recorded. 

Spontaneous and atropine induced T-wave changes are emphasized. 

BIBLIOGRAPHY 

1. Butterworth, J. Scott, and Poindexter, Charles A.: Short P-R interval associated 

with a prolonged QRS complex, Arch. Int. Med., 1942, lxix, 437. 

2. Bishop, L. F., Jr.: Bundle branch block with short P-R interval in individuals without 

organic heart disease: case report with review of literature, Am. Jr. Med. Sci., 1937, 
cxciv, 794. 

3. Hunter, A., Papp, C., and Parkinson, J. : The syndrome of short P-R interval, apparent 

bundle branch block, and associated paroxysmal tachycardia, Brit. Heart Jr., 1940, ii, 
107. 

4. Wolfertii, Charles C., and Wood, Francis C. : The mechanism of production of short 

P-R intervals and prolonged QRS complexes in patients with presumably undamaged 
hearts : hypothesis of an accessory pathway of auriculo-ventricular conduction (Bundle 
of Kent), Am. Heart Jr., 1933, viii, 297. 

5. Wolferth, Charles C., and Wood, Francis C. : Further observations on the mechanism 

of the production of a short P-R interval in association with prolongation of the QRS 
complex, Am. Heart Jr., 1941, xxii, 450. 

6. Hartwell, A. S., Burrett, J. B., Graybiel, A., and White, P. D. : The effect of ex- 

ercise and of four commonly used drugs on normal human electrocardiogram, with 
particular reference to T wave changes, Jr. Clin. Invest., 1942, xxi, 409. 

7. Sprague, Howard B. : Modern concepts of cardiovascular disease, 1941, x, 10.. 

8. Fox, Theodore T., Travell, Janet, and Molofsky, Leonard: Action of digitalis on 

conduction in the syndrome of short P-R interval and prolonged QRS complex, Arch. 
Int. Med., 1943, lxxi, 206. 

9. Levine, Samuel A., and Beeson, Paul B. : The Wolff-Parkinson-White syndrome, with 

paroxysms of ventricular tachycardia, Am. Heart Jr., 1941, xxii, 401. 



I. TREATMENT OF EXPERIMENTALLY PRODUCED 
STAPHYLOCOCCAL THORACIC EMPYEMA'* 

By William E. Evans, Jil, Pii.D., James G. McAlpine, Ph.D., 
Benedict Skitarelic, M.D., and E. Howard Tonolla, M.D., 

Baltimore, Maryland 

I. Introduction 

The number of cases of thoracic empyema caused by the staphylococci is 
relatively small, but they present a difficult problem in therapeutics. The 
sulfonamide compounds have proved efficacious in the treatment of strepto- 
coccus infections but in those in which staphylococci play the major role, 
these drugs have not been, as a rule, beneficial. The present war with its 
multiplicity of gun-shot and shrapnel wounds will undoubtedly contribute its 
share of thoracic and abdominal empyema, and in a portion of these staphy- 
lococci will be present. 

The production of staphylococcal empyema in experimental animals has 
not been very successful in the past although this would be the ideal method 
of study. After numerous failures a strain of staphylococcus was obtained 
which upon intrapleural inoculation would consistently cause thoracic em- 
pyema in rabbits without setting up a rapidly fatal septicemia. By this 
method it was possible to make detailed studies on the therapeutic effect of - 
various preparations employing cultural and cytological technics with a 
terminal necropsy. This paper, which is the first of a series, embraces the 
study of a number of different combinations of drugs, and has as its ob- 
jective the determination of those treatments which might be successful. 

II. Historical 

Inasmuch as Graham (1938), Ehler (1941), Carlson (1935-1936) and 
others have already reviewed the literature on empyema, it seems unnecessary 
to do so here. 

The principles of treatment for thoracic empyema have been outlined by 
numerous clinicians, but those listed by Harrington (1931) cover the 
salient points. These areas follows: (1) adequate drainage, (2) avoidance 
of open pneumothorax, (3) rapid sterilization of the diseased area, (4) early 
obliteration of the cavity by expansion of the lung. 

Menkin (1940), in his monograph on inflammation, has pointed out the. 
sequence of the various phagocytic cells during the process of infection. He 

* Received for publication March 22, 1943. 

Funds for the support of this project were made available by the Wallace & Tiernan 

Products, Incorporated. - , , 0 , , 
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has also demonstrated the relationship of hydrogen-ion concentration to the. 
cell picture in the infected area. 

The origin and differentiation of the large mononuclear cells, or macro- 
phages, which have been studied by Maximow (1932), Mallory (1914), 
Evans and Scott (1921), Sabin, Doan and Cunningham (1925), Cunning- 
ham, Sabin and Doan (1925), the Lewises (1925, 1926), Foot (1925), 
Permar (1924) and Mcjunkin (1919), are not within the scope of this 
article. It is concluded that all are phagocytic. The experimental studies 
of Gay and his collaborators (1921, 1926, a, b) on streptococcal empyema 
have shown the value of cytological examinations in infections of the thoracic 
cavity. 

III. Experimental 
Methods 

1. Culture . The strains of Staphylococcus aureus which were obtained 
from human infections did not produce pathological conditions in rabbits. 
By the courtesy of Dr. J. Howard Brown of The Johns Hopkins University 
School of Medicine, a culture of the G.V.S. strain was obtained. This had 
been lyophilized since its original isolation in 1926 from a rabbit. In these 
experiments it was maintained on ordinary agar media without the addition 
of blood. An attempt was made to control the number of bacteria in order 
that a localized empyema might be obtained without the production of a 
fatal septicemia. 

2. The Production of Empyema. A standard experimental procedure 
was adopted which was followed in all cases. A space was made in the right 
pleural cavity by the injection of 20 c.c. of air. Two days later the animal 
was inoculated with 0.3 to 0.5 c.c. (depending on the estimated number of 
organisms) of a 24-hour broth culture of G.V.S. staphylococcus. Two 
days after the inoculation, fluid was withdrawn from the pleural cavity. 
Then 10 c.c. of a solution of the therapeutic agent or agents were injected 
into and allowed to remain in the space. The treatment was repeated on the 
next two days. Pleural fluid was again withdrawn three days later. Smears 
and cultures were made after each aspiration. The animal was then killed 
with chloroform and the lungs were exposed by cephalad reflection of the 
pectoral girdle after lateral section of the ribs and transverse section at the 
level of the diaphragm. A culture of the heart blood was made. After 
observation of the condition of the pleural cavity, a portion of the right lung 
was removed for histological study. Specimens of liver and kidney were 
also removed for examination for possible damage resulting from the drugs 
used in the treatment. Rectal temperatures were taken in most cases before 
inoculation, two days after inoculation and on the day of autopsy. The 
determination of hemoglobin was made by. the Sahli method in most cases 
at the beginning and end of the experiment to ascertain whether bacterial or 
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drug hemolysis was taking place. Since neither rectal temperature nor 
hemoglobin varied significantly, these observations were omitted in later 
experiments. 


Materials 

1. Animals. Rabbits weighing between two and three kilos were used. 

2. Drugs. It was deemed desirable to restrict this study of the local 
treatment of empyema to a few drugs or agents, singly and in many com- 
binations. Therefore, selections were made from classes of substances 
likely to be beneficial, i.e., immune serum, a chloramine antiseptic, a sulfon- 
amide, and a wetting agent. 

Azochloramid (1:3300) prepared from buffered tablets was chosen 
because it is relatively stable and non-irritating, and, as shown by Heise 
(1942) is active in vitro against the various staphylococcus toxins. 

Sulfanilamide is the only sulfonamide which is appreciably soluble at a 
neutral hydrogen-ion concentration. An 0.8 per cent solution of this com- 
pound was employed. 

A 0.2 per cent solution of sodium tetradecyl sulfate, properly neutralized, 
was used as a wetting agent principally because this compound has had 
clinical use in the treatment of empyema. The use of wetting agents locally 
is based on their ability to lower -surface tension and thereby, theoretically, 
facilitate penetration of disinfectants. The literature on wetting agents has 
been reviewed by Frobisher (1929). 

Solutions of these substances were prepared immediately before in- 
jection. When combinations of agents were used, solutions were prepared 
in such manner as to contain them in the foregoing concentrations. 

3. Immune Sera. In order to produce an antibacterial serum for thera- 
peutic purposes several groups of animals were injected intravenously with 
the living washed culture. It was thought that the living organisms were 
to be preferred for this purpose because there is no change in the antigenic 
structure. The rabbits were injected on two or three alternate days with 
varying amounts of the washed culture. Twenty-four hour broth cultures 
were centrifuged and brought to their original volumes with physiological 
salt solution. The usual dosages were 0. 1 and 0.25 c.c. In two or three 
days the rabbits showed the effects of a generalized infection, i.e., emaciation 
and osteomyelitis. As a matter of expediency, that the animals might sur- 
vive for bleeding purposes, intraperitoneal injections of one of the sulfon- 
amides were given. In this way they were kept alive so that they might be 
bled on the twelfth and fourteenth days following the initial injections. Fatal 
bleedings were made from the heart, the serum separated, passed through a 
Seitz filter and preserved under aseptic conditions. The agglutination titer 
was 1-800. This immune serum was used in a 1:10 dilution. 

Lederle’s concentrated and refined anti staphylococcic serum in a dilution 
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Table I 


Treatment 
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Rab- 
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Key to Table I 

A- Azochloramid (1 : 3300) 

SA Sulfanilamide (0.8%) 

j Sodium Tetradecyl Sulfate (0.2%) 

Immune Serum (1 : 10) 

p* Fresh Serum (1 : 10) 

* Polymorphonuclears 

Swollen 

J-* Disintegrated 

N Normal 

M Macrophages 

Intracellular Bacteria 

fr x Extracellular Bacteria 

Dec- . . . Occasional 

subscript numbers refer to number on a 4 plus basis. 


of 1 . 30 t\as used in other cases and did not appear to differ in effect from 
the serum prepared from the G.V.S. strain.* 

Complement. Since it was found that the pleural exudates were very 
poor m comp ement, it was decided to add an equal amount of fresh serum 

* This serum was supplied by the Lederle Laboratories. 
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to the antistaphyjococcic serum. This was obtained by bleeding normal 
rabbits on the day before other animals were to be subjected to treatment. 

Presentation of Data 

1 he cultural and smear studies of the most promising methods of treat- 
ment are summarized in table 1. 

Other methods of treatment employed were : 


No. of 
Animals 

2 

? 

2 

2 

2 

3 . 
6 . 
2 
2 
2 


Preparation 

Azochloramid 

Azochloramid, sulfanilamide, and sodium tetradecyl sulfate 
Azochloramid, sodium tetradecyl sulfate, and immune serum 
Normal serum 

Normal serum and azochloramid 
Normal serum, azochloramid, and sulfanilamide 
Sodium tetradecyl sulfate, and immune serum 
Sulfanilamide 

Sulfanilamide and immune serum 
Sulfanilamide and sodium tetradecyl sulfate 


Gross Study. Necropsies were performed on all the animals at the end 
of seven days. On the treated side all showed atelectasis and a white thick 
shaggy exudate in varying amounts. Those treated with sodium tetradecyl 
sulfate contained particularly large amounts of fibrin. Adhesions were 
present in varying degrees between the visceral and parietal pleurae. There 
was a serous blood tinged pleural effusion on the contralateral side in three 
of the animals. 

Sections of the lungs, the kidneys, and the liver were removed for micro- 
scopic study. 

Microscopic Study. The kidneys and livers showed no significant lesions. 
The lungs in general were atelectatic in varying degrees in all cases, the com- 
pression usually being in direct proportion to the amount of exudate present. , 
The pleurae were slightly thickened and displayed many small dilated capil- 
laries. Some subpleural pneumonitis was present in all cases, as evidenced 
by polymorphonuclear infiltration deep in the interstitial tissue. Most of the 
lungs were moderately congested. The alveoli and the bronchi remained 
clear; there was no evidence of a pneumonic process except for the above 
mentioned subpleural involvement. 

The pleural exudate of all the controls was loaded with polymorpho- 
nuclears, and there were many small areas of abscess formation present. No 
fibrin was seen. Atelectasis was almost complete. 

The animals treated with azochloramid and sulfanilamide showed mod- 
erate amounts of fibrinous exudates which contained mainly polymorpho- 
nuclear leukocytes. These cells also invaded the interstitial lung tissue in 
varying numbers. Few mononuclear phagocytes were seen. 

The animals treated with azochloramid and sodium tetradecyl sulfate 
showed varying amounts of fibrin in which were seen only small scattered 
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Fig. 1. 


1. Control 

3. Sodium tetradecyl sulfate 


2. Azochloramid and sodium tetradecyl 
sulfate 

4. Immune serum 


wandering cells, most of which were polymorphonuclears. There was a 
slight fibroblastic proliferation on the visceral pleura. The lung parenchyma 
showed no change. 
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The animals treated with immune serum revealed a moderate amount of 
fibrinous exudate which was moderately infiltrated with polymorphonuclears. 

The animals treated with immune serum and fresh serum contained a 
moderate amount of exudate in which the' mononuclear phagocytes pre- 
dominated. Much of the exudate was acellular. Only an occasional poly- 
morphonuclear was seen. 

The animals treated with immune serum and azochloramid showed small 
amounts of fibrin ; the polymorphonuclear and monocytic forms were about 
equally distributed. 

The animals treated with immune serum, sulfanilamide, and azochlor- 
amid contained only a scant amount of fibrin in the exudate. Most of the 
cells were disintegrated. 

The animals treated with immune serum, azochloramid, sulfanilamide, 
and sodium tetradecyl sulfate showed little pleural exudate which contained 
a few polymorphonuclear and mononuclear phagocytes in its meshes. For 
the most part the lungs were completely collapsed and the pleura was covered 
with a scant amount of fibrin. There was an increased amount of sub- 
pleural pneumonitis present. 

The animals treated with sodium tetradecyl sulfate showed a moderate 
amount of fibrin and a fibroblastic proliferation of the pleura. The mono- 
nuclear phagocytes were predominant. 

IV. Discussion 

The short treatment period was decided upon in order to eliminate the 
greater number of the possible therapeutic agents and combinations of agents 
from further consideration. An exhaustive study of the remainder would . 
then be practical. It was realized that complete sterilization of the cavity 
could not be attained within such a short period. Selections were based on 
culture studies, smears of the pleural exudates, gross findings on autopsy, and 
histological studies of the lung and pleura on the treated side. 

The cultures obtained from the untreated animals showed an increase 
in bacterial content during the experimental period. In all the other selected, 
groups there was a diminution in the estimated number of microorganisms 
to 1-2 plus on the day of necropsy. Blood cultures with the exception of 
those animals treated with sodium tetradecyl sulfate were never over 1 plus. 
Inasmuch as the amount of fluid which could be aspirated from some animals 
was relatively small, direct bacterial counts were not attempted. The 
standard procedure was to place three drops of the aspirated fluid on an agar 
slant and incubate for 48 hours. The number of bacteria which had ap- 
peared at that time was recorded on the 4 plus basis. For the blood cultures 
the same technic was adopted. 

Smears on the first day before treatment, i.e., 48 hours after infection, 
showed large numbers of polymorphonuclear leukocytes, mostly swollen, 
some disintegrated, and occasional macrophages. At this stage of the 



Fig. 2. 

1. Immune serum, azochloramid, sulfanila- 
mide and sodium tetradecyl sulfate 
S. immune serum and azochloramid 


2. Azochloramid and sulfanilamide 
4. Immune serum and fresh serum 


ph ! §0cyt0sis was relativel Y good. In the controls on the final day 
p iagocj osis was less and the bacteria more numerous extracellularly. 
pleural smears of the animals treated with azochloramid and sulfanil- 
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amide were similar to those which had been treated with azochloramid, 
sulfanilamide and immune serum, showing fairly large numbers of macro- 
phages on the final day and a 3 plus phagocytosis. The exudates of. those 
lcceiving azochloramid and sodium tetradecyl sulfate contained large num- 
bcis of polymorphonuclear leukocytes, with occasional macrophages. The 
bacteria were approximately equally distributed intra- and extracellularly, 
and the latter appeared to be enmeshed in fibrin. There was little phago- 
cytosis when sodium tetradecyl sulfate was . used alone. The animals 
treated with sodium tetradecyl sulfate, azochloramid, sulfanilamide and im- 
mune serum showed in their pleural exudates disintegrated polyinorpho- 
nuclears with excellent phagocytosis. When immune serum and azochlora- 
mid were employed, the numbers of polymorphonuclears were small, and 
though swollen their condition was otherwise excellent. The infectious 
process showed favorable progress. In those animals treated with immune 
serum alone the exudates exhibited good phagocytosis. The combination 
of fresh serum with immune serum appeared to give the best results in the 
series. The infectious process had cleared to such an extent that only a few 
cells were present. 

Gross findings showed that those animals treated with fresh serum and 
immune serum responded well. The cavities were clear and the exudates 
were minimal, agreeing with the foregoing cytological and cultural results. 
Others showed varying amounts of infection and exudates which were also 
comparable to the above discussed results. 

Microscopically the controls all showed a great amount of exudate, rich 
in inflammatory cells, the predominating form being the polymorphonuclears. 

In those treated with azochloramid and sulfanilamide there were moderate 
amounts of fibrinous exudate containing many polymorphonuclears. This 
process was still active after five days of treatment, Where azochloramid, 
sulfanilamide and immune serum were employed the sections showed the 
presence of thick fibrin and many disintegrating polymorphonuclear and 
mononuclear cells. On the whole this process appeared favorable. In the 
series in which azochloramid and sodium tetradecyl sulfate were used no 
great amount of fibrin appeared in the sections, although it was very notice- 
able in the gross findings. It may have been stripped off with ease since 
fibroblastic proliferation was seen on the pleura. In the inoculated animals 
sodium tetradecyl sulfate produced a moderate cellular response and an, out- 
pouring of fibrin. The series in which sodium tetradecyl sulfate, azochlora- 
mid, sulfanilamide and immune serum were employed showed very little 
exudate, and there were only a few inflammatory cells present in its meshes. 

A favorable result was evidenced in this series. In animals treated with 
immune serum and azochloramid, the sections showed a small amount of 
fibrin and the polymorphonuclear and mononuclear forms were about equally 
distributed; only one animal exhibited a residual infection as shown by the 
presence of a relatively few inflammatory cells. Where immune serum 
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alone was used the polymorphonuclear response was great, fibrin was scant, 
and several animals were practically free from exudates. In sections from 
those animals treated with fresh serum and immune serum, the exudate 
was scant and practically acellular with mononuclear forms predominating 
and only occasional polymorphonuclears. 

Representative photomicrographs of each series are appended. 

V. Summary and Conclusions 

This problem was limited to the study of pleuritis produced by a special 
strain of Staphylococcus aureus. No other organisms have been used. 

, . The following possibilities are suggested : 

1. Immune serum alone appeared to stimulate an earlier and greater . 
response on the part of the mononuclears and the animals were obviously 
benefited. 

2. Immune serum with complement also produced an early and active 
response on the part of the mononuclears. Phagocytosis was more marked, 
and by the seventh day bacteria were either markedly reduced or absent. 
Little exudate remained. 

3. In other cases in which azochloramid was used in combination with 
other agents the results in general were: increased phagocytosis in some 
cases, and increased exudate of serum and fibrin in other cases. The fibrin 
in the latter showed favorable lysis and the fibroblastic proliferation in the 
pleura was scant. 

4. The reactions in the animals treated with sulfanilamide, sodium tetra- 
decyl sulfate, and azochloramid, were more favorable than in the controls, 
but less favorable than in the immune serum-complement series. 

5. Those methods of treatment which appear to merit further study are : 
(1) azochloramid and sulfanilamide, (2) azochloramid and sodium tetra- 
decyl sulfate, (3) immune serum and fresh serum, (4) immune serum and 
azochloramid. 
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SPONTANEOUS COMPLETE RUPTURE OF THE 
AORTA WITHOUT DISSECTING ANEURYSM, 
WITH REPORT OF A CASE SHOWING A 
NEW PHYSICAL SIGN (PERIAORTIC 
FRICTION RUB) * 

By'FuEDERicK R. Taylor, M.D., F.A.C.P., High Point, N. C., and Robert 
P. Moreitead, M.D., Winston-Salem, North Carolina 


Introduction- 

Rupture of the aorta is by no means rare. Until comparatively recently, 
the commonest cause was probably a syphilitic aneurysm. With modern 
methods in the treatment of syphilis, however, such aneurysms have become 
much less common than formerly. 

The causes of complete rupture of the aorta may be classified as follows : 

1. Major trauma. This may be a direct piercing injury, as from a 
bayonet, bullet, etc. ; or a severe, non-penetrating, crushing injury to the chest, 
such as occurs when a person is injured by a “cave-in” or falls from a high 
place. 

2. Minor trauma combined with one of the factors listed below. When 
the aorta is “ripe”, for “spontaneous” rupture, a relatively light blow on the 
chest or back, a fall from a horse, or a sudden strain, caused by lifting a 
heavy object or straining at stool, may precipitate the rupture. Several cases 
of aortic rupture during labor have been reported, especially in the German 
literature. 5 

3. Syphilis of the aorta, usually aneurysm, occasionally a simple syphilitic 
aortitis. 

4. Atherosclerosis of the aorta with gross necrotic areas in the wall. 

5. Mycotic aneurysms. 

6. Extrinsic disease, such as tuberculosis, malignancy, septic processes, 
etc., damaging the aortic wall by extension, with or without thrombosis. 

7. Coarctation, often associated with mycotic aneurysms. 

8. Congenital hypoplasia of the aorta. 

9. A condition in which the aortic wall is of paper-like thinness. 

10. Dissecting aneurysm independent of any of the above factors (except 
minor trauma, which may be present or absent). 

11. A condition where no gross change can be observed in the aortic wall. 

In the cases associated with major trauma, syphilitic aneurysm and con- 
genitally thin aortic wall, the mechanism of rupture is obvious. In all the 
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othci types of rupture, except those due to syphilitic aortitis and those in 
which there is no gross change in the vessel wall, it is usual for a dissecting 
cineuiysm to be formed before complete rupture occurs. Hypertension is 
often an important additional factor, and is practically always present in 
cases of coarctation above the stricture, where the rupture occurs. 

Even excluding major trauma and syphilitic aneurysm, the literature on 
spontaneous rupture of the aorta, usually with associated dissecting aneu- 
lysm, is quite voluminous, far more so than the files of clinical and patho- 
logical journals would suggest. Although a considerable number of articles 
on the subject may be found in such journals, it is in the anatomical litera- 
ture, especially in that of France, that one finds the greatest wealth of ma- 
terial. One publication, Bulletin et Memoircs de la Socictc Anatomique de 
Paris, going back for over a century, lists more than 50 articles on spon- 
taneous rupture of the aorta, usually with dissecting aneurysm. One of us 
collected a bibliography of some 300 articles on the subject, about one-third 
of which he was able to verify personally. As the subject of this paper ex- 
cludes dissecting aneurysm, it seems unwise to occupy space with such an 
extensive list of references, most of which have no special bearing on our 
subject. All the articles which could be verified' on spontaneous rupture 
without gross defects in the vessel wall at the point of rupture will, however, 
be listed, as well as a few others having some special bearing on this paper. 

Some Previous Clinical Observations. According to Bright, 0 Vesalius suspected 
that ruptures of non-aneurysmal aortas occur and predicated them without any 
clinical evidence. 

Morgagni 30 reported several cases of rupture of the aorta in his famous work 
on the seats and causes of disease, first published in 1761. Some of these were 
associated with ordinary aneurysms, some with dissecting aneurysms; but in two 
cases no obvious disease of the aorta is mentioned, though minor trauma occurred in 
one of them. In Letter XXVI he treats “of sudden Death, from a Disorder of the 
sanguiniferous vessels, especially those that lie in the Thorax.” • In that letter we 
find the following : 

“6. But the great artery is sometimes eroded, even without an aneurysm, and 
pours out its blood, as the next very short history teaches. 

“7. A certain man was taken off by a sudden death, in the latter end of June, in 
the year 1689. Permission being obtained, with great difficulty, from the relations to 
dissect the body, the aorta was found to be ruptured where it was nearest to the heart; 
and the pericardium was from thence quite full of coagulated blood.” 

In Letter LIII, Art. 35, we read : 

“An old man, being busy in cutting wood in the forest of another person, was 
caught by the master of the forest in the middle of his theft. The master first blamed 
him, which was answered from the old man by curses and threats; and at length, as 
the old man was running away, the master struck him on the back, only once, with a 
club. The man fell down dead from the blow, after going two or three paces. 

“The great artery was found to be ruptured transversely, and cleft asunder; 
notwithstanding the vertebrae and ribs were sound and unhurt. 

The next description of a case of rupture of the aorta without mention of any 
evidence of dissecting or other aneurysm which we have been able to find in the 
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literature is that of Rose 37 in 1828. This was the case of a 65 year old man, tall and 
strong, who had had chronic rheumatic pains, but whose health seemed otherwise 
good. Fifteen days after his general good health had been established by an ex- 
amination, he got into a violent argument and felt a sudden intense pain beginning in 
his chin and radiating along the great vessels of his neck, down into his chest and 
back. It was so severe that he had to lie down in the field. The pain lasted through 
the night and into the next day, when Rose saw him. At this time he was lying 
supine, his arms stretched out at his sides, avoiding the slightest movement. His 
pulse varied from 96 to 100 per minute. His tongue was moist, with a brownish 
tint to its central part; his face showed suffering; his respiration was easy, but the 
pain, especially in his back, increased, and from time to time went through his chest. > 
The da}' after this his pain was much less, and he enjoyed bouillon. At 8 p.m., 
however, he displayed gi'eat agitation and “obstinate tenesmus” (whether vesical or 
rectal, the account does not state). At 9 p.m. his pain was worse, he changed his 
position constantly, his pulse was weak and irregular, he had a generalized cold 
sweat and seemed moribund. He responded to stimulation, but at 4 o’clock the next 
morning, on trying to get up and go to the toilet, he suddenly died. In the arch of 
the aorta, on the concave side, was a slit, the edges of which showed no sign of 
ulceration. There was an enormous clot in the posterior mediastinum and between 
the lungs and pleurae, with marked infiltration into the thoracic intercellular tissue. 

A third case of interest is that of DeAngelis 2 in 1836, for it is the first report 
known to us in which the patient was stated to be a relatively young person. Here, 
in a 35 year old man, moderate trauma may or may not have been a factor, for he 
fell from a ladder “about the height of a man.” About an hour later, after eating as 
usual, he remarked on getting up from the table that the fall had not hurt him. He 
got back on the ladder and resumed his work of picking olives. In the evening he 
went home, carrying the ladder on his back. On getting home, he felt sick and had to 
go to stool. After defecating, he fell dead. An enormous amount of blood was 
found in his left pleural cavity. This had separated into clot and serum, the total 
amount weighing about seven pounds. There was a tear in the descending aorta at 
the level of the seventh rib. The pericardium, heart and lungs were healthy. 

Sibley’s case, 30 reported in 1864, is of some special interest because of the extra- 
ordinary pathological findings. The absence of a dissecting aneurysm in the ruptured 
aorta, and the presence of one elsewhere, make the case unique. The patient was a 
messenger aged 53, of small stature, stout and florid. His previous history was 
negative save for occasional "bilious attacks.” He went one evening to wait on a 
dinner table. In the kitchen he complained of gaseous distention with inability to 
get up the gas, and asked for some brandy and potash water. He was speaking 
cheei fully and was turning to go out of the kitchen, when he fell down, gave one or 
two gasps, and died. At necropsy the pericardium was found to be distended with 
dark fluid and contained a pound of coagula with about an equal amount of liquid. 

I he pericardium itself was healthy save for a slit where it was reflected over the 
great vessels. The heart was rather large and pale. The valves were healthy except 
for slight traces of atheroma. The aorta was considerably dilated, and a large trans- 
verse rent was found, involving fully two-thirds of the circumference of the aorta,- 
about an inch above the aortic valves. The rupture extended through the whole 
substance of the vessel, which showed no dissecting aneurysm. There was some 
atheroma, but it was neither extensive nor advanced. There was, however, a dis- 
secting aneurysm in the subclavian artery, but this apparently had nothing to do with 
the rupture of the aorta. 

In Browning’s case 8 of a 34 year old blacksmith, reported in 1871, in which 
rupture occurred into the pericardium with instant death, the rupture “was attributed 
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to the giving way of a small atheromatous spot,” but whether this was an observation 
or an assumption is not clear. 

In 1892 Brouardel and Vibert 7 reported a unique case of rupture due to a re- 
markable condition which could not be detected clinically. As we know of no other 
such case on record, it is summarized for its historical value, and also to illustrate the 
ninth heading in our classification of .causes of ruptured aorta. The patient was a 
20 year old medical student. He had had some minor convulsions in the first year 
of his life, and a very severe case of typhoid fever at the age of five years, when he 
hung between life and death for three months.” He had no illness thereafter until 
his final one, and had been active, worked hard, run with his comrades, and had had 
no dyspnea, palpitation, syncope or hemorrhages. After a day’s work in the dissecting 
room he went home about 8 p.m., wrote a gay letter to a friend and went to bed. 
That night he felt abdominal pain and said he had colic. He went to the toilet at 
4 a.m., but had no diarrhea. His pains persisted and localized in the liver region. 
Dr. Collardeau saw him at- 8 a.m., thought of the possibility of “hepatic colic,” and 
prescribed a purge followed by laudanum, and a potion. About noon Dr. Collardeau 
found the patient’s pains worse and the bilious vomiting persisting. At 6 p.m. the 
pain was much worse, forcing the patient to cry. out. At 7 p.m. he asked for some 
lemonade, then suddenly sat on his bed, cried out twice, seized his mother’s arm, 
squeezed it hard for only a moment, and then fell dead. At necropsy the right pleural 
cavity was found to contain 250 grams of uncoagulated blood. There was also a 
large pocket containing 1800 grams of liquid and coagulated blood which com- . 
municated with the posterior mediastinum, the cellular tissue of which was infiltrated 
with coagulated blood. The lungs were normal. The pericardial cavity contained two 
coffee cupfuls of reddish liquid. The blood around the aorta extended up to the 
. retropharyngeal cellular tissue, and down to the iliac arteries, on the left side even 
going “through the crural ring to the emergence of the deep femoral.” The aorta 
showed two transverse ruptures: "one 2 Vs cm. long, 3 cm. below the beginning of 
the left carotid; the other 25 mm. long, 3 cm. below the diaphragm.” The aortic 
diameter was small ; opened and spread out, the aorta was 42 mm. wide. It was of a 
paper-like thinness. Under a magnifying glass, little tears became visible in addition 
. to the larger ones. All the other arteries examined, including the left carotid, left 
' femoral and basilar, seemed normal. Histologically, there was complete degeneration 
of the media. Brouardel and Vibert believed, the condition of the aorta to be due 
either to the severe typhoid fever at the age of five years, or to a congenital anomaly. 


Until the opening of the present century, the interest in our subject had 
.been largely anatomical. Since then, however, increasing clinical interest 
has been taken in spontaneous aortic rupture, and important contributions 
have been made to our knowledge of the pathology of the condition. In the 
early part of the present century, very extensive clinical studies .were made by 
Bright,® by Gardette, 17 and by Achard and Paisseau. 1 More recently, 
Hamman 21 has made a brilliant contribution, making an antemortem diag- 
nosis of rupture of the aorta (with 'or without dissecting aneurysm) from 
the record of a patient. The most notable contributions to the pathology of 
the condition appeared in Germany in 192? and 1931, by Erdheim M and 
Cellina B respectively. In 1932, Moritz 31 gave an able discussion of the 
subject in the United States. Pochard and Debelly 80 reported a remarkable 
case occurring at the beginning of a laparotomy, in which the abdominal 
aorta ruptured, the rupture was sutured, and the. patient survived for three 
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and one-lialf hours. The blood was found escaping into the peritoneal cavity ' 
when the abdomen was first opened. 

Kaufmann’s patient, 23 a groom aged 19, was admitted to Queen’s Hospital, Bir- 
mingham, England, almost unconscious. The next day, however, he was able to give 
his history. For a month previous lie had complained of an aching, sometimes shoot- 
ing pain in the back of his lower chest about the level of the eighth thoracic vertebra, 
worse on exertion, but not on deep inspiration. He had no cough. Thirteen days 
before admission a doctor gave him a bottle of medicine without examining him; 
his pain was relieved and did not trouble him again for 10 days. On its recurrence, 

■ the treatment was repeated, this time without benefit. He kept working for the 
next three days, but then, about 2:30 p.m., soon after dinner, his pain became- very 
much worse. He stopped work and caught an omnibus a few yards away without 
running for it, and started home. Within. five minutes the guard noticed that he 
looked very ill. He called a physician, who found him collapsed and pulseless, gave 
him strychnine, and sent him to the hospital. There was no history of chest injury, 
no cough or indigestion, and no evidence of tuberculosis or syphilis. On admission 
he was pale, slightly cyanotic, partly conscious, restless and in great pain. His pulse 
was rapid and very small. His abdomen was rigid, but not distended, and there was 
no dullness in the flanks. There was considerable tenderness in the right hypo- 
chondrium. No abnormal masses were felt. The sternum was prominent, and the 
left side of the chest hardly moved in respiration. A palpable “apex beat” was noted 
in the third interspace in the right nipple line. The left axilla was dull up to the 
fifth rib, and above this a low-pitched tympanitic note was obtained, reaching as far 
to the right as the midline and upwards almost to the clavicle. Behind, the left 
chest was dull up to the seventh rib, and above this the dullness shaded off to a 
normal note at the apex. Over the very dull area no breath sounds could be heard, 
and vocal fremitus was absent. In the hyperresonant area, faint breathing with pro- 
longed expiration was heard, and in the partly dull area, diminished, though rather 
harsh, vesicular breathing. There was no change in the percussion note over the 
right lung, and the breath sounds, though harsh, were vesicular. The “anvil sound” 
(coin sound) was heard well over the third and fourth left interspaces in front. 
There were no heart murmurs. The temperature was 98.2° F., pulse rate 120, and 
respiratory rate 28. The day after admission he was still very pale, but fully con- 
scious and less restless. His abdomen was rigid and retracted slightly on inspiration, 
the recti hardening on expiration. It was tympanitic throughout. At a second 
examination there was slight tenderness in the left hypochondrium, none elsewhere. 
The physical signs in the chest were unchanged except that the hyperresonant area 
extended to the right of the sternum and was of higher pitch than before. As the.- 
patient was evidently suffering greatly from increased pressure in the left chest, 
thoracentesis was done in the fifth interspace in the left anterior axillary line at 
about the upper limit of dullness. A mercury manometer showed a positive pressure 
of 35 mm. with expiration. About 2 ounces (60 c.c.) of air and 10 to 12 drams (40 
to 48 c.c.) of dark fluid blood were then withdrawn. The intrathoracic pressure fell 
considerably, but blockage of the cannula and tubes with clots made further measure- 
ments unreliable. Just after tapping, the hyperresonant note was much less high- 
pitched and did not reach quite to the right edge of the sternum. 

On the third day after admission, the patient’s temperature was 99.6° F., but his 
general condition was much better. For the first time, a soft systolic whiff was 
heard at the first left cartilage, and a similar one immediately after the first sound in 
the third right interspace at the point of maximum pulsation. The rigidity and 
tenderness of the abdomen had almost entirely disappeared; there was more dullness 
m the left chest (the whole axilla being dull), but expansion was increasing. Two 
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days after this the patient was much better, and the chest tympany did not transgress 
the midline. The upper left chest, as far down as the third rib, gave a loud tympanitic 
note, thence to the fifth rib a shallow “tubular” note, and below that, absolute dullness. 
The heart remained as before, but a slight epigastric pulsation, probably representing 
the true apex beat, was now felt. After another two days, at 9 :20 a.m., while ap- 
parently doing well, the patient cried out suddenly 'with pain in his left chest and 
became blanched and covered with cold sweat. He was given morphine, but died in 
20 minutes. During this time the dullness in his left side rose much higher. He had 
no vomiting in the hospital, and only an occasional short dry cough. The urine only 
once showed a trace of albumin (tiie day after admission) and no casts or blood were 
found in it. 

At necropsy, the heart was found to be completely in the right side of the chest, 
and a large blood clot was found between the front of the left lung and the chest wall, 
coming from an oblique tear across the descending aorta which must have existed 
some days, as it showed signs of inflammation and some repair. The aortic wall 
appeared healthy, but rather thinner than usual. 

Some features of special interest occurred in the case of a 44 year old man 
reported by Achard and Paisseau. 1 While at dinner with his family life was taken 
violently ill with great dyspnea and was sent to the hospital. On his arrival, his dysp- 
nea had moderated somewhat, but he complained of deep “localized” thoracic pain, 
and remarked that he felt as if a blood clot were forming in his throat! He had 
no hemoptysis, was restless and thirsty during the night, and got up several times to 
drink great quantities of water. In the morning, being unable to rest in bed because 
of increasing dyspnea, he sat up in a chair. In about half an hour he complained 
of violent pain, got up suddenly, fell unconscious and died within a few seconds after 
being carried to his bed. This patient had been an acrobat and weight lifter and had 
"copiously feted Venus and Bacchus.” His rupture being associated with a dissecting 
aneurysm, falls outside our group; but the feeling of a clot forming in his throat was 
so striking that it seems worthy of mention here. 

Other contributions from various standpoints are noted in the bibliog- 
raphy 8 ’ 10 ’ l1 ’ 13 ’ 20 ’ S2 ’ ZG ’ 2T ’ 28 ' 20 ' 32 ' 33> 35 ' 42 

Authors' Case Report 

The patient was a 48 j'ear old farmer who, because of a crippled knee, found it 
difficult to do heavy winter farm work such as logging, and therefore operated a 
planer in a furniture factory in the winter months. One of us had examined him 
some 15 months previously, at which time the diagnosis was hypertensive cardio- 
vascular disease, arteriosclerosis, a mild left hemiplegia due to a cerebral vascular 
accident, which seemed to be improving, and dental sepsis due to pyorrhea, crowned 
teeth, etc. His blood pressure at that time was 240 mm. Hg systolic and 120 mm. 
diastolic. His condition steadily improved after dental treatment, so that by January 
25 1941, his blood pressure was 210 mm. Hg systolic and 110 mm. diastolic, he could 
use his left side quite satisfactorily, ’and was working regularly. 

On January 29, 1942, just as he started to eat lunch in the furniture factory, he 
had a slight pain under the xiphoid. He consulted a physician who thought he had in- 
digestion and gave him a purgative, though his bowels were quite regular and had 
moved that morning. He returned to work in the factory. About 4 p.m he was 
seized with a very different, agonizing pain, also under the xiphoid. The same 
physician whom he had seen at lunch time was called, and feared that the patient had . 

had a gastric hemorrhage, though there had been no nausea or vomiting. He advised 
immediate admission to a hospital. The patient was sent in an ambulance to the 
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Burrus Memorial Hospital in High Point. On arrival lie showed an ashy cyanosis 
and was obviously suffering extreme pain in the xiphoid region. His pulse was 
very tense. About 6 p.m. his blood pressure was 212 mm. Hg systolic and 130 mm. 
diastolic. At 7 p.m. it was 220 mm. Hg systolic and 146 mm. diastolic. At this time 
his white cell count was 20,400, with 96 per cent neutropliiles. Physical examination 
showed practically nothing except the facies of extreme pain and near-collapse, 
profuse sweating and visible and palpable sclerotic superficial vessels. His lungs 
were clear at this time in front, and apparently clear in the back so far as could be 
ascertained from slipping the diaphragm of a stethoscope under his back. He 
seemed too ill to justify turning him over or raising him in bed. A surgeon ex- 
amined him and agreed that no condition requiring operation was present. 

At 11:45 p.m. he was sleeping after a second dose of 1/4 grain of morphine and 
1/150 grain of atropine. His pulse showed a rate of 88 and was less tense than on 
admission. A fall in blood pressure was suspected but rest was so imperative that 
be was not disturbed to take his pressure. His abdomen was soft. Another surgeon 
looked at him and agreed that he did not have any surgical abdominal condition. The 
next morning the patient’s systolic pressure had dropped 90 mm. Hg. Further ex- 
amination was postponed because of his need of rest. However, he looked very ill, 
so that afternoon a cardiologic consultant was called. In addition to the findings 
already described he noted the following points : The pain was decidedly worse with 
respiration and was much relieved by holding his breath; there was a definite 
paradoxical pulse with the inspiratory pressure 15 mm. below the expiratory; the 
expansion of the left chest was diminished, especially in the upper part and there 
was prominence of the left chest, especially in its upper portion; there was oblitera- 
tion of cardiac dullness on the left, because of striking drum-like tympany over 
the left upper lobe anteriorly, with dullness to the right of the sternum and evident 
displacement of the heart to the right; there was obliteration of the point of maximum 
impulse, with systolic pulsation of the entire left chest; flatness and marked dullness 
were noted to the right of the sternum and tubular breathing in the left base and 
axilla. A to and fro friction rub synchronous with the heart beat was heard in the 
suprasternal notch and faintly along the right and left sternal margins. There 
was also a poorly audible “klunk” heard best in the suprasternal notch and but faintly 
over the base of the heart.* 

Hemopneumothorax was suspected and coronary occlusion excluded. At this 
point it was decided to attempt to make some roentgen-ray films of the patient’s chest. 
Now another interesting symptom appeared, viz., that the patient would apparently 
start to suffocate and have agonizing pain if he turned on his right side, as if some- 
thing were cutting off his airway, so he was not allowed to do this further. 

The roentgenologic report, by Dr. P. W. Flagge, was as follows: 

“(1/30/42) Flat anteroposterior and posteroanterior in lateral position. The flat 
anteroposterior position shows the left side of the chest generally clouded, with the 
mediastinum pushed far to the right, apparently % inch beyond the right border of the 
heart. This line runs almost straight up and down the chest on the right side, about 
2% inches beyond the right margin of the spine. The left lung is generally clouded, 
though it appears collapsed. The free cavity is filled with some opaque fluid which 
leaves the impression of the shadow of blood, because of the irregularity of the 
density. The diaphragm is pushed far down. The ‘lat.’ (posteroanterior with patient 
lying on left side) film shows nothing except a cloud on the left side with the medi- 
astinum shifted back toward the left side, close to the margin of the spine. The right 
lung appears to be normal.” 

n * h iS ier , to un< fescribed aortic friction rub was discovered by the cardiologic con- 
sultant, Ur. , Tinsley R. Harrison, and we suggest that it be known in the future as “Har- 
rison s sign. The klunk” presumably was the sign described by Skerrett .' 10 
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At two o'clock the following morning, the patient’s nurse reported that he had 
coughed, and was immediately seized with an agonizing pain along the course of the 
left clavicle. A competent nurse of long experience, she described it as about the 
worst pain she had ever seen a patient have. Then his pupils dilated and he appeared. 

. in ^‘ Additional morphine was ordered. Soon he revived somewhat and was 
suffering less. A few minutes later he made an effort to sit up, as if to breathe 
better, and again developed extreme pain along the left clavicle and struggled hard 
to get his breath. He then turned on his left side and became more comfortable. 



Fig 1 Fragmentation of the elastic lamellae with the formation of vacuolated spaces. 
Note that the intinrn as well as the entire thickness of the media is involved. Weigerts 
elastic fiber stain. 


A consultant in chest diseases, Dr. M. D. Bonner, was called at this tune. His physi- 
cal findings were much the same as Dr. Harrison’s. He made three diagnostic punc- 
tures in the anterior part of the left chest. Two of these were made m the second 
interspace over the area of greatest tympany, in an attempt to measure any positive 
air pressure with a pneumothorax apparatus. The third puncture was made m the 
anterior axillary line in the area where tubular breathing was most marked The 
puncture in the second interspace nearest to the midi me (about 1% inches from the 
left edge of the sternum) yielded neither blood nor air. The o her two punctures 
yielded pure blood. The patient continued to get worse, so at 1 p.m. Dr. Bonner 
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aspirated between 400 and 500 c.c. of blood from the left chest. He got no air on this 
aspiration, either, despite the persistent tympany. The patient became progressively 
worse and died about 2 :30 the next morning. 

Necropsy Report. The body was that of a well-developed and well-nourished 
adult male. A tumefaction was present on the left side of the neck just above the 
clavicle which measured approximately 8 cm. in diameter and was elevated about 4 
cm. above the surface. The external examination was otherwise not remarkable. , 
When the sternum was removed the pericardial connective tissue was found to 



Fig. 2. “Medionecrosis aortae idiopathica cystica.” The inner layer of the media 
shows marked degeneration with almost complete disappearance of elastic tissue. Weigert’s 
elastic fiber stain. 

be diffusely infiltrated with brownish black blood. This infiltrative process con- 
tinued on either side of the pericardial sac, and in the hilar region of each lung dis- 
sected for a short distance beneath the pleura. Superiorly, the dissection continued to 
involve the loose tissue surrounding the aorta and extended upward to produce the 
tumefaction in the neck. Interiorly, the same type of clot was seen to surround the 
aorta to the point of origin of the renal arteries. 

The pericardial sac was incised and the epicardium and pericardium were found 
to be everywhere smooth and glistening, with no evidence of free blood. 

The heart weighed 450 gm. and was without evident valvular lesion. At its 
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widest point the left ventricle measured 2.5 cm., and the right 0.8 cm. in thickness. 
A diffuse sclerotic process was noted in the coronary radicles and in several instances 
atheromatous plaques encroached to a considerable degree upon the coronary lumina. 
.... ortlc atiei osclerosis was of moderate degree and classical in distribution. 
Jhere was no evidence of stellate or longitudinal wrinkling, nor were the vessels 
thickened or indurated. At a point 9 cm. from the aortic ring a transverse tear in- 
. volvmg one-tlurd of the circumference of the vessel was noted. Extending upward in 
an oblique direction and continuous with the first-described tear was a second vascular 



Fig. 3. Incomplete rupture of the aorta with healing. A well defined scar unites the outer 
half of the media. Weigert’s elastic fiber stain. 

rent which involved two-thirds of the circumference. The entire thickness of the 
wall appeared to be involved. The torn edges were 0.8 cm. distant from each other 
at the widest point and the tear gradually tapered toward the ends. Brownish black 
clot formed the base of this crater and infiltrated in all directions therefrom. 

The right' pleural space contained about 750 c.c. of blood and blood clot, and a 
small amount of blood was noted in the left pleural space. The lower lobe of the 
left lung was completely atelectatic,, as was the posterior three-fourths of the upper 
lobe The anterior one-fourth of the upper lobe was crepitant and emphysematous. 

The microscopic findings of interest were confined for the most part to the 
vascular system. Atheromatous plaques were numerous and advanced in the cor- 
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onaries, but the myocardium did not show significant degenerative or fibrotic 

changes. ' . 

- Microscopic examination of the aortic intima revealed changes more extensive 
than were suspected in the gross examination. Sections stained with Scharlach R 
showed large lipoid deposits throughout the wall and a thickened fatty intima. 
Sclerosis was prominent, while in many areas young vascularized connective tissue 
and areas of myxomatous degeneration were seen. Atherosclerotic plaques were 
fairly numerous End in each instance medial atrophy was noted opposite the plaques. 



Fig. 4. Intima at the point of rupture. Masson’s trichrome stain. 

Intimal thickening and fatty deposits were most marked in the immediate vicinity of 
the rupture. 

Medial changes were present throughout the aorta and consisted for the most 
part of distortion and fragmentation of elastic lamellae (figure 1). Necrosis was 
both diffuse and localized, and in sections stained with hematoxylin and eosin, acellular 
areas filled with homogeneous basophilic material, with and without cyst formation, 
were present (figure 2). This picture is similar to that described by Erdheim 14 and 
others and called by them “Medionecrosis aortae idiopathica cystica.” All layers 
of the media appeared to be affected equally with no predilection for the outer third; 
however, the degenerative changes were most marked in the region of rupture and 
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opposite the atherosclerotic plaques. In several instances media! scars were seen, 
with fibroblastic proliferation (figure 3). 

The vasa vasoruni of the adventitia were particularly interesting, in that they 
showed moderate arteriosclerosis throughout the extent of the aorta, while in the 
immediate vicinity of rupture the process was marked, with complete lumen oblitera- 
tion, thrombosis and even recanalization. 

Ihe picture in the region of rupture was that of tearing without dissection 
(figures 4 and 5). In several instances, sections through the point of rupture in- 
cluded atherosclerotic plaques, but in no instance did the line of rupture course 
through one of these plaques. 



Fig S Media at the point of rupture.' There is no evidence of dissection Areas of cystic 
degeneration are seen in the line of rupture. Weigert s elastic fiber stain. 


' Pathological Comment 

From the above findings one can reason logically as to the histogenesis of 
rupture in this case. Degeneration of the outer portion of the media was 
in all probability due to ischemia, the result of adventitial arteriosclerosis. 
Middle and inner media 2 degeneration appeared .to be secondary to athero- 
sclerosis and injury to the vasa vasorum. The latter finding may e ex 
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plained on the basis of increased intra-aortic pressure, as has been pointed 
out by Dill and Isenhour. 12 The presence of scars and evidences of repair 
suggested that the process had been of some duration. It is difficult to 
explain why the intimate vasculature of the aorta should be more involved 
at one point than at others, but this is a well-known feature of the disease and 
occurs in other organs. It is natural that rupture should occur in the area in 
which ischemia was most pronounced. 

We do not propose that this mechanism is responsible for all cases of 
spontaneous rupture of the aorta. In many cases, especially in the young, 
one obviously must seek other etiologic factors. In some a necrotizing toxin 
has been frequently indicated, while in others infection cannot be eliminated. 

It has been shown that healed medial scars are a not infrequent finding 
in routine examinations of the aorta. These may be the result of the healing 
of lesions which have the same etiologic basis as those which go on to 
rupture in other cases. 

As Klotz and Simpson have suggested, 24 cases of spontaneous rupture 
of the aorta should be divided into two groups, those occurring in patients 
under 40, and those in patients above that age. In the younger group, 
the medial necrosis is of unknown etiology, but has been suspected to be of 
toxic or infectious nature. In the older group we are of the opinion that in 
most instances careful study will reveal degenerative vascular disease as the 
basis of the aortic lesions. We feel that in both groups the fundamental 
pathologic changes in the aorta are identical. 

Clinical Comment * 

At its onset this case was considered to be one of coronary occlusion. 
The rapid development of signs of fluid in the chest, however, excluded that 
condition and pointed to hemothorax. The tympanitic areas described 
strongly suggested the presence of air, in addition to the blood, in the pleural 
cavity. The roentgenologic findings and the results of needling, however, 
although positively establishing the existence of hemothorax, gave no evi- 
dence whatever of pneumothorax, and Dr. Bonner finally concluded that the 
tympany might be explained by compensatory emphysema of portions of 
the lung not collapsed by the hemothorax. In the light of the necropsy 
findings we now regard the increase of pain and the suffocative attacks in 
certain postures as due to pressure from blood clots on certain nerves and on 
the trachea. The pathogenesis of the peculiar sounds synchronous with the 
heart beat heard in the suprasternal notch seems worthy of special considera- 
tion. The “klunk,” we believe, was made by the leakage of blood, and the 
friction sound we attribute to friction of the aorta against fibrin in the blood 
clots surrounding and pressing against it. 

* Some months after the patient’s death this case was discussed at a clinico-patholosic 
conference by Dr. Arthur Grollman, who made a definite clinical diagnosis of rupture of tile 
aorta before the necropsy findings were revealed to him. 



■7'* FREDERICK R. TAYLOR AND ROBERT P. MOREIIEAD 

Etiology 

This is obscure in the cases under discussion, i.e., those in which little 
or no gross change can be seen at the point of rupture. In some cases 
hypertension appears to be a predisposing cause, in others it is absent. Cases 
following minor trauma, effort or strong emotion may well be included in 
our group, and in such cases those factors may or may not be precipitating 
causes. Rupture of the aorta is more frequent in males, and in middle or 
later life, though a considerable number of cases have been reported in youth, 
and a very few in childhood. The age limits of cases collected from the 
literature by Achard and Paisseau 1 were 13 and 8 7 years. A number of 
cases have occurred during labor, as has already been noted. ICountz and 
Hempelmann,- 5 and also Klotz and Simpson, 24 have reported cases following 
thyroidectomy in hypertensive patients. 

• Pathology 

As Klotz and Simpson 24 point out, the storm center in discussions of the 
pathology of aortic rupture, with or without dissecting aneurysm, has been 
the question of whether such rupture can occur in an aorta with a perfectly 
healthy wall. Many have argued a priori that this is impossible. Others , 
argued a posteriori that many ruptures had actually occurred in which skilled, 
even eminent pathologists could find no evidence of disease. However, in 
1928 Gsell 10 attributed rupture to medial necrosis. In 1929, Erdheim 14 
described a process, hitherto unrecognized, which he called medionecrosis 
aortae idiopathica, and in 1931 Cellina added a hitherto unknown form 
which he called medionecrosis aortae disseminata, an unusually diffuse form 
of necrosis of the media. In 1932, Moritz 81 confirmed Erdheim’s findings, 
as have several others since. 

Moritz describes medionecrosis aortae idiopathica cystica as a condition 
in which there is an increase in homogeneous, pale-staining, basophilic, acel- 
lular material in the media between the muscle cells and elastic fibrils. This " 
may be found throughout the aorta, but is especially likely to be noted in 
the ascending arch. It is stained red with thionin, and light red or rose with 
cresyl violet R or polychrome methylene blue. It shows a distinct affinity 
for fat, and in one case showed an affinity for calcium. This condition was 
seen in slightly less than 10 per cent of adult aortas, but it was more marked 
in the three cases of rupture described by them. As these lesions progressed, 
they became cystic, and the chromatotropic substance lost its specific staining 
properties and became serous. Fat droplets, present in the early lesions, were 
absent in the cysts. 

' The essential underlying pathology, excluding factors such as atheroma, 
syphilis, major trauma and the various other conditions noted in our classi- 
fication' appears to be the same, with or without the formation of a dissecting • 
aneurysm, except for the element of time. If the rupture is sufficiently 
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gradual, a dissecting aneurysm forms; if not, it does not form. Many, per- 
haps most, authorities now believe that some form of medial necrosis, either 
Erdheim’s or Cellina’s type, is a prerequisite for “spontaneous” rupture as it 
is defined here. Cellina’s type appears to be unique, but many observers, as 
stated above, have confirmed Erdheim’s findings. 

Grossly, the ruptures vary in size, location,' form, direction and number. 
The size may vary from a mere puncture point to a tear several centimeters 
long. The location may be anywhere in the aorta, thorax or abdomen, but 
it is most frequent at or near the origin of the thoracic aorta and decreases in 
incidence distally. The form is usually a gaping slit, which may be clean- 
cut or irregular. Occasionally, however, a more or less circular hole is en- 
countered. The direction of the rupture, when slit-like, may be longitudinal, 
transverse or oblique, some oblique ruptures involving the entire circum- 
ference of the aorta in a spiral. So far as number is concerned, a single 
rupture is the rule, but two or even three ruptures have been described. Mul- 
tiple ruptures usually have been confined to the thoracic aorta, but in 
Brouardel and Vibert’s case, already cited, 7 there was one rupture in the 
thoracic aorta and another in the abdominal. This case, it will be recalled, 
was the unique one with the paper-like thinness of the aortic wall. 

When the rupture is intrapericardial, cardiac tamponade occurs. When 
it is extrapericardial, in the thorax, the blood may go into the mediastinal 
spaces and pleural cavities, and spread widely throughout the chest. In some 
cases in which the patient has survived several days, actual signs of healing 
of the initial stages of the rupture have been noted, and Ernst, 15 Frankel, 10 
Beneke, 4 and Schmorl 38 have reported complete healing of aortic rupture. 
Rupture into the pericardium is the most frequent type of rupture; Achard 
and Paisseau collected 66 cases (usually with dissecting aneurysm) of intra- 
pericardial rupture, but only 19 cases of rupture into one or both of the 
pleural cavities. Rupture into the stomach with hematemesis, into the 
bronchi with hemoptysis, or into the peritoneal cavity is a rare event, and in 
the first two instances of these is usually associated with some extrinsic factor 
such as aortic syphilis, malignant invasion, etc. When death is practically 
instantaneous, it is probably due to ventricular standstill or fibrillation 
■ brought about by the shock of the rupture. In all other cases, if the rupture 
.is intrapericardial, death is due to cardiac tamponade; if extrapericardial, to 
the massive hemorrhage. 

Rupture into the left pleural cavity appears to be much commoner than 
rupture into the right; in Achard and Paisseau’s series there were 16 cases 
of rupture into the left, two into the right, and one into both. This pre- 
ponderance of rupture into the left side seems to be due to the fact that the 
aorta descends to the left of the spine. When rupture occurs in the ascend- 
ing aorta, to the right of the spine, it is usually intrapericardial, and goes into 
neither pleural cavity. Enormous amounts of blood may be lost into a 
pleural cavity, such figures as 1420 c.c. (Achard and Paisseau 1 ), 1700 c.c. 
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(llioinot and Bernard' 11 ), 1800 c.c. (Brouardel and Vibert 7 ), about 2000 
c.c. (Gougerot “), and even the extreme figure of 3500 c.c. , (DeAngelis 2 ), 
appearing in the literature. In intrapericardial rupture, the limitation of the 
space plus the fatal effects of cardiac tamponade prevents such enormous 
losses, though Achard and Paisseau collected from the literature some re- 
maikable figures, such as 640 c.c., /00 c.c., 800 c.c., 1000 c.c., and even 
1500 c.c. 

Symptomatology and Diagnosis ’ 

Ihe symptoms occurring in spontaneous rupture of the aorta are of t\yo 
main types. In the first type there is merely a terrific pain in the chest, 
back or abdomen ; the patient gives a few gasps or convulsive movements and 
dies in a few moments. Clinical diagnosis is impossible in such a case. In 
the second type, the patient survives long enough to permit of physical ex- 
amination, and often certain other procedures, such as roentgenologic study, 

. that may lead to a tentative diagnosis, at least. It is often impossible to 
determine whether or not a dissecting aneurysm is present, though mathe- 
matical probability greatly favors its presence. If there is a history of two 
separate attacks of pain, the longer the interval between the two, the greater 
is the likelihood of a dissecting aneurysm’s being present; but this rule is by 
no means infallible. Sometimes after the first pain due to intimal rupture, 
there will be more or less constant pain due to the dissecting process, with 
a final exacerbation of pain due to adventitial rupture and infiltration of the 
fibrous mediastinal tissue, if the rupture is extraperi cardial. Extensive pro- 
gressive spread of the area of pain, especially when it reaches high up in the 
neck or down into the abdomen, strongly suggests dissecting aneurysm, 
though the absence of such spread does not exclude it. 

In patients surviving long enough, a train of symptoms develops which 
should suggest, sooner or later, the rupture of a large blood vessel, when . 
the rupture occurs in the thorax. If the abdominal aorta is ruptured, the 
condition may be impossible to differentiate from rupture of some intra- 
abdominal viscus. As rupture of the abdominal aorta, apart from major 
trauma or syphilitic aneurysm, is exceedingly rare, we shall confine our 
remarks to intrathoracic rupture. 

Most of the case reports prior to the present century describe a single 
prolonged episode of pain, whereas the more recent reports describe more 
cases showing two definite attacks of pain, separated by an interval in which 
symptoms are more or less in abeyance. We shall 'describe the latter type of. 
clinical picture, as the former differs from it in no way save in the absence 
of the preliminary pain. 

As Kaufmann 23 points out, rupture of the aorta is often a slow process. 

A small fissure may develop in the intima, due, perhaps, to some sudden in : 
crease in intravascular pressure, or merely to a giving way in the face of 
normal pressure, but the tearing of the other coats may proceed so gradually 
that no violent symptoms result until the adventitia gives way. 
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Discussing the duration of survival, Achard and Paisseau cite a large 
number of cases from the literature in which death occurred anywhere from 
a few seconds to eight days after the initial attack. As most of these were 
cases of dissecting aneurysm, however, we can hardly utilize them as the 
basis for conclusions as to the duration of life after the onset of a spon- 
taneous rupture without such aneurysm. W e can hardly be more definite on 
this point than to say that the patient may survive from a few seconds to a 
few days. It is natural to ask how anyone can survive more than a few 
seconds after rupture of the main arterial trunk of the body. There are two 
reasons for this survival: (1) the fact that, even without the formation of a 
dissecting aneurysm, the rupture may occur in stages; and (2) the fact that, 
in many instances, even after the adventitia ruptures, the rupture is so located 
that the blood can escape only into dense resistant mediastinal fibrous tissue 
or into, the pericardial or pleural cavities, which quickly develop a positive 
pressure that decreases the rapidity of the blood loss. 

The location of the pain is varied. In cases in which the rupture is into 
the pleural cavity the pain has been reported as thoracic, anginoid, in the side, 
in the back, in the abdomen, in the epigastrium, in the chin or jaw, etc. The 
pain appears to be due, not only to the rupture itself, but also to infiltration 
of blood into the dense cellular connective tissue around the aorta, to irrita- 
tion of the pleura, etc. Abdominal pain may be due to irritation of the dia- 
phragmatic pleura or occasionally to infiltration of blood along the aorta 
through the diaphragm down to the celiac area. Rupture into the peri- 
cardium may cause precordial, substernal or epigastric pain. 

(Rupture of the abdominal aorta may show as its chief symptom severe 
intermittent pain in a testicle, as in Nicory’s case 34 in which this symptom 
appeared at onset on the right side, cleared up during the night and recurred 
the next day, when the patient died. In other cases the pain may be intra- 
abdominal. ) 

Dyspnea may or may not accompany the initial pain, but as a rule it does 
not. Occasionally, as in Rose’s patient, 37 it, rather than pain, may be the 
presenting initial symptom. It practically always occurs sooner or later, due 
to cardiac tamponade or massive hemorrhage. 

The temperature may be normal, subnormal or elevated at onset, but it 
almost always rises to a moderate fever in patients that survive many hours. 
The pulse is usually rapid, but may be slow. An increase in the number of 
neutrophilic leukocytes usually develops very rapidly and reaches a high level, 
often 20,000 or more, within the first hours after the onset of symptoms, in 
contrast to the slowly developing and moderate leukocytosis found in asso- 
ciation with coronary thrombosis. 

Skerrett 40 described a unique physical sign in a case of rupture. His 
patient, a 71 year old man, collapsed while sitting on a water-closet. He was 
pale, unconscious and cyanotic, with no perceptible pulse. He took only 
short breaths at intervals. His heart sounds were feeble, but “also over the 
precordium 'there was a continuous adventitious sound which may be de- 
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sciibecl as gurgling or lapping, as of a cat lapping milk. This altered in 
chaiactei, the successive laps becoming more rapid and finally lost.” It was 
totally independent of the heart sounds and quite different from any other 
sound Skerrett had ever heard in the chest, and suggested at once the leakage 
of blood. Skerrett thought that the heart muscle had ruptured but necropsy 
showed that a dissecting aneurysm had ruptured into the pericardium. 

lo sum up, the cardinal symptoms of spontaneous rupture of the aorta 
are intense pain, usually thoracic, anteriorly or posteriorly, sometimes ab- 
dominal; dyspnea; collapse; and evidence of either cardiac tamponade or of 
the rapid accumulation of blood elsewhere in the thoracic cavity, or in the 
abdomen, if the abdominal aorta is ruptured. Often this picture is preceded 
for hours or days by an initial pain which may be slight or severe, but which 
usually subsides in part, at least, to be followed by the final major symptoms. 

There is no special pa ttem to the pain. Its varied location has already 
been mentioned. Its intensity may vary from slight to agonizing, except in 
the final adventitial rupture, when it is of almost unique intensity. 

Most of these cases are erroneously diagnosed as coronary occlusion at 
their onset, as was our case. The rapid accumulation of fluid in the chest, 
when the rupture is extrapericardial, will reveal this error in time. In intra- 
pericardial cases the diagnosis is more difficult; for even when two separate 
pains occur, the first one may resemble an ordinary anginal attack very 
closely. When leakage into the pericardium is slow, a paradoxical pulse is 
likely to develop. When either Harrison’s or Skerr ett’s sign is present, a 
correct diagnosis may be possible. The high leukocyte count developing 
within a few hours after adventitial rupture is against coronary occlusion. 
As has already been mentioned, a progressive extension of the pain, especially 
into the lower abdomen or upper neck, is strongly indicative of a dissecting 
aneurysm with impending rupture of the aorta and the occurrence of inter- 
mittent signs of aortic insufficiency is also highly suggestive of the condition. , 
The absence of these findings, however, does not invalidate the diagnosis. 
Normal electrocardiographic findings or evidence of simple left axis deviation 
are to be expected in aortic rupture with or without dissecting aneurysm. 
When hemothorax causes marked cardiac displacement the electrical axis may 
shift accordingly. Respiration does not increase the pain of coronary 
occlusion. 

Treatment 

This can only be directed towards relieving the agonizing pain of what is 
inevitably the patient’s final illness, and consists of large and frequently re- 
peated doses of morphine or some similar drug, as needed. 

Summary 

1. Rupture of the aorta is by no means infrequent in the anatomical, 
as well as the pathological and clinical literature. 
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2. It occurs without the formation of a dissecting aneurysm more often 
than is usually realized, though the cases with dissecting aneurysm are much 
more numerous. 

3. The literature on the type of rupture occurring without dissecting 
aneurysm has been reviewed and an additional case of our own presented, 
with clinical and pathological findings. 

4. The gross and microscopic pathology of the condition is discussed. 

5. Certain diagnostic criteria, including a hitherto undescribed physical 
sign, have been suggested. 

6. The prognosis is hopeless and treatment is purely symptomatic. 
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AN EVALUATION OF' THE DARK TEST * 

By Paul II. Wosika, M.D., M.S., Ph.D., Chicago, Illinois 

Introduction 

Over 40 methods and apparatus have been described in the past 85 years, 
claiming to measure the time necessary for the eye to become accustomed to 
low illumination (scotopic vision). Delayed dark adaptation (dysaptation) 
has come to be considered minimal or subclinical night blindness (hemer- 
alopia). Of academic interest at first, the changes in the manner of living 
and lighting in this century have produced new demands upon adaptation 
ability and new interest in this phenomenon. Then, too, new impetus for 
study appeared following the claims that lack of vitamin A was the specific 
deficiency of night blindness, xerosis and xerophthalmia (Pillat, 1929—1940; 
Tassman, 1932). As a result of these and other studies it was assumed 
that the lack of vitamin A was responsible for poor dark adaptation. 

Reports of dark adaptometry have been numerous (Wosika, 1943). 
Many workers have stated that large blocks of the population showed poor 
dark adaptation. Further, their results have shown that the administration 
' of vitamin A improved this vision at low luminosity and on this basis have 
recommended, enthusiastically, massive doses of vitamin concentrates for all 
people'. Other workers, although dubious of existing methods, have agreed 
in principle and have offered modifications or new apparatus for the dark test. 
Still others have found no relationship between dysaptation and vitamin A. 

The present work was undertaken to establish, if possible, the reliability 
of the Bio-photometer. There can be no question that the machine measures 
the perception of dim light. This it has in common with all adaptometers. 
However, when the attempt is made to translate the results into a chemico- 
physiologic process concerning vitamin A, great difficulty is encountered. 

The present war emergency would seem to make this report timely. 
Practically, it would be of great importance to be able to find and correct, 
delayed visual adaptation to low illuminations, particularly since the occur- 
rence of dimouts and blackouts. Theoretically, a certain percentage of ac- 
cidents in the air and on the highway might thereby be eliminated. 

’ Procedures 

For this study 700 ambulatory patients were taken at random from , 
the clinics of Northwestern University Medical School. Patients found 
with poor dark adaptation were examined by ophthalmologists and rejected 
if local disease of the eye was disclosed. Conditions such as retinitis. pig- 
mentosa were not included in the series. 

’"Received for publication April 30, 1943. 
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1 he patients weie between 15 and /8 years of age, tlic average being 45.5 
years. There were almost twice as many women as men. Members of the 
colored l aCe numbered 84; their average age was slightly over 39, whereas 
the whites averaged over 46 years. 

Medical students, young physicians and various workers from the , clinic 
petsonnel (80) were used as controls. They constituted a superior group 
from the economic and intellectual standpoints. They were all of the white 
race, averaging 26 years, and were without obvious defects. 

The instrument used was the Bio-photometer which consisted essentially 
of a metal box in which a constant source of strong light as well as a much 
weaker light emanated. 1 he intensity of the weaker light was controlled by 
a rheostat with the resistance calibrated in millifoot candles. Between the 
eyepiece and these lights there was interposed a metal screen perforated in 
the form of a quincunx. The greater resistance to light through these 
perforations was from right to left. When the rheostat was turned to the 
right (clockwise) the spots faded. When turned left until the central spot 
appeared the end point was reached and this point was recorded. The whole 
screen could be lowered so that the bright source of light reached the eyes 
unimpeded and was used to exhaust the visual purple. 

The technic used was similar to the one reported by Jeans, Blanchard and 
Zentmire (1937). During the test, the subject was questioned as to. diet 
adequacy. Information on foods high in vitamin A, such as milk, eggs, 
butter, cheese and leafy green vegetables was specifically noted. No attempt 
was made quantitatively to resolve the number of international units of 
vitamin A, since no great accuracy was possible except on theoretical grounds. 
Workers who have had experience in attempting to evaluate diet histories 
(Elder and Emery, i937) will readily understand the difficulties of securing 
truthful complete histories of foods consumed. In addition, it has been 
shown that the various common foods vary from season to season in their 
vitamin A content (Dornbush, Peterson and Olson, 1940). Further, far 
reaching dietary surveys have shown “that diets which meet the average 
minimum requirements in other respects furnish in the neighborhood of from 
3,000 to 6,000 .international units of vitamin A per day to adults.” This 
must be considered adequate when the “minimum requirement” for adults is 
approximately 2,000 to 2,500 international units per day (Daniel and 
Munsell, 1937). Therefore, the diets were judged to be sufficient or insuf- „ 
ficient, on a qualitative basis. These estimations were made without the 
knowledge of the dark test results and since one observer made them all, any 
bias will be equitably reflected throughout the entire series. 

Results 

The results of the study are reported in the following tables and graphs. 

Table 1 showed for 668 patients the number and percentage of normal, 
borderline and abnormal Bio-photometer readings occurring with normal (10 
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Table I 


The number and percentage of normal, borderline, and abnormal Bio-photometer readings 
occurring with normal and deficient diets on 668 patients. (Compare with the control series 
in table 3.) 


Bio-photometer Readings 

Type of Diet 

! ... 

| Normal (10%) 

Deficient (90%) 

Number 

Per cent 

Number 

Per cent 

Normal 

14 

20 

94 

16 

Borderline 

17 

24 

138 

23 

Abnormal 

39 

56 

366 

61 

Totals 

70 

100 

598 

100 


per cent) and deficient (90 per cent) diets. Of those considered on suitable 
intakes 20 per cent of 70 patients were normal, while 16 per cent of 598 
patients were normal when the dietary intake was inadequate. Table 2 
showed the same data rearranged into a four-fold table. Here the observed 
frequencies were very close to the expected frequencies. Since the chi-square 

Table II 


Four-fold table of 668 patients showing observed and theoretical (in small box in upper 
corner of each cell) frequencies of normal and abnormal Bio-photometer readings with normal 
and deficient diets. Chi-square = 0.84. 



Bio-ph'otometer Readings 



Normal 

Borderline and 
Abnormal 

Totals 

Normal Diet* 

11.4 

■ 


58.6 

- I 


1 

14.0 


56.0 

70.0 

Deficient Diel 

96.6 


501.0 




94.0 

/ 

504.0 

598.0 

Totals 

108.0 

560.0 

668.0 


equaled 0.84, the probability equaled about 0.40, which means that about 40 
times in 100 chance operates in this association (Pearl, 1940; Davenport and 
Ekas, 1936). 

The results of 80 controls (table 3) showed the number and percentage 
of normal, borderline and abnormal Bio-photometer readings occurring with 
normal (30 per cent) and deficient (70 per cent) diets. Of 24 subjects con- 
sidered to have a normal diet, 79 per cent showed normal Bio-photometer 
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Table III 




Bio-photometer Readings 

Type of Diet 

| Normal ( 30 %) 

1 Deficient (70%) 

Number 

Per cent 

Number 

Per cent 

Normal , 

19 

79 

41 

73 

Borderline 

4 

17 

13 

23 

Abnormal 

1 

4 

2 

4 

Totals 

24 

100 

56 

100 


readings, and 75 per cent of 56 subjects having a deficient diet were normal 
in adaptometer ability. These data were rearranged into the four-fold table 
sho\yn in table 4. Here the observed normal Bio-photometer readings were 
shown and the borderline/abnormal were combined for the sake of simplicity. 
This first attribute was compared with the presence or absence of a normal 
diet. The theoretical frequencies were computed on the basis of the prob- 


Table IV 


Four-fold table of 80 control subjects showing observed and theoretical (in small box in 
upper left corner of each cell) frequencies of normal and abnormal Bio-photometer readings 
with normal and deficient diets. Chi-square = 0.31. 



i Bio-photometer Readings 

Totals 


Normal 

Borderline and 
Abnormal 

Normal Diet 

18.0 


1 

• 



19.0 


5.0 

24.0 

Deficient Diet 

42.0 


14.0 




41.0 


15.0 | 

56.0 

Totals 

60.0 

20.0 | 

' 80.0 


lity theory and placed in the cells in the small box in the upper left corner, 
was noted that in each instance the observed frequencies were almost, 
ntical with the theoretical frequencies. This would indicate that the 
sence or absence of either attribute did not influence the presence or 
; £ the ^her. The calculation of the chi-square equaled 0.31 and 

^probability equaled more than 0.50. Any association existing between 
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diet and Bio-photometer readings was extremely small since chance operated 
in more than 50 of 100 instances. , 

Although men were known to suffer from night blindness with greater 
frequency than women, the dark test showed no distinction between the sexes. 
Men showed 18 per cent normal and 82 per cent borderline/abnormal read- 
ings. Women showed 16 per cent normal and 84 per cent borderline/abnor- 
mal dark test readings. The Bio-photometer readings of men varied slightly 

Table V 


This table compares whites (616 patients) with negroes (84 patients) as regards the 
Bio-photometer performances. 



Race 

Bio-photometer Readings 

White (88%) 

Negro (12%) 


Number 

Per cent 

Number 

Per cent 

Normal 

92 

15 

26 

31 

Borderline 

137 

22 

21 

25 

. Abnormal 

387 

• 

63 

37 

44 

Totals 

616 

100 

84 

100 


regardless of diet adequacy. Thus, 21 per cent were normal where the diet 
was considered sufficient and 17 per cent were normal where the dietary 
standards were low. Women had a slightly decreased number of normal 
readings on deficient diets, 13 per cent as against 20 per cent normal readings 
when the diet was adequate. 

. Since pigmentation had been considered a factor in the utilization of 
vitamin A, table 5 was constructed comparing race as regards dark test 

Table VI 


patients S ^Chi^squ ta ^ e ™ r ?P ares the effect of race upon Bio-photometer readings on 700 


— 

Bio-photometer Readings 



Normal 

Borderline and 
Abnormal 

Totals 

White - 

103.8 


512.2 





92.0 


524.0 

616.0 

Negro 

14.2 


69.8 



— 




58.0 

84.0 

Totals 

J 118.0 

582.0 

700.0 






























106 


PAUL H. WOSIKA 


ability. Over twice as many negroes had normal Bio-photometer curves 
(31 per cent for negroes; 15 per cent for whites). That this increase is 
real is borne out by table 6. Pigment may be a factor since fewer whites 
had normal dark adaptation than were expected from the theoretical stand- 
point. Howevei , almost twice as many negroes had normal dark adaptation 
as weie calculated possible on the basis of a complete independence of these 
occui fences. Chi-scjuare equaled 13. t>3 which meant that there was far less 
than one time in 100 that chance affected negroes’ superior dark test ability 
when compared to whites’. 

Several disease processes had been considered to be responsible for poor 
dark tests. Since there were no diagnosed cases of cirrhosis of the liver 
or ulcerative colitis among the patients tested, a comparison was made with 


Table VII 

In this table an attempt is made on 679 patients to calculate the effect of blood pressure 
upon Bio-photometer readings. Chi-square = 24.36. 



Bio-photometer Readings 

j 


Normal 

Borderline and 
Abnormal 

Totals 

Low/Normal Blood Pressure 

S5.2 


404.8 




107.0 


383.0 

490.0 

High Blood Pressure 

32.8 


156.2 




11.0 


178.0 

189.0 

Totals 

118.0 j 

561.0 j 

679.0 ' 


the readily available blood pressure determinations. There was a distinct 
decrease in the normal readings for the hypertensive group (6 per cent) as 
compared with the normal (21 per cent). This difference seemed significant. 
Great discrepancies were found between the actual and calculated values. 
Although more individuals (among 679) were found to have normal dark 
tests with normal blood pressure readings than were considered possible 
theoretically, only one-third of the calculated number was observed in the 
hypertensive group (table 7). Since chi-square equaled 24.36, there were 
almost a million and a half chances to one the blood pressure levels somehow 
influenced the Bio-photometer results. . 

It is known that the incidence of hypertension increases with age. .this 

is true in the present study. , , « 

Figure 1 depicted the spread of normal and borderline/abnormal dark 

tests throughout the various decades. The great increase in poor adap- 
tometry with advancing years was apparent. Table 8 showed that normal 
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dark tests occurred more frequently under 40 than were calculated to be pos- 
sible up to the age of 40. After this time the drop in the number of normal 
dark tests was great. Chi-square equaled 104.9 which made the association 
significant (probability equaled less than 0.01). 



Fig. 1. Graph showing the incidence of normal and abnormal Bio-photometer 
readings for seven decades on 700 patients. 

The possibility of quantitatively and qualitatively decreased diets with 

reasmg age should be considered. In the present series in the advancing 

)eats no more deficient diets could be found than among the younger age 
groups. & & 


Discussion 

( 1935) was ' ^' ec ^ t (1920), Fridericia and Holm (1925) and Wald 
ception antT ° ^ U . n< ^ amenta -1 importance in linking visual purple to light per-. 
119361 11 , V /i tam ( n A, notwithstanding the criticisms of Krause and Sidwell 
to strenvtb unfit et al. (1939). The work of Popper (1940) may serve 
form a & v-ird ^ 1 ! S . re ^ at ' ons lfip- Theoretically the dark adaptation test should 
Wesselv n9iri ^ ^ le measurement °f vitamin A deficiency, although 
dark test ca utioned that there was danger in assigning numbers to the 
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Table VIII 

Theoretical (left upper corner of each cell) and observed frequencies of Bio-photometer- 
readings (normal and abnormal) for seven decades. Chi-square = 104.9. 


Bio-pliotometer Readings 

Arc in Vcars Totals 

Normal Borderline and Abnormal 



There can be no = re, " 

LtgS'sudr * fundamental problem - 

lation. The method or methods used are . insufficiencies chal- 

cr-~W«Sr~' u, - 

then, is socioeconomic, as well as n reso l v in«- visual ability in dim light 
The many s ‘ ^J cs any Cairn "of specificness, 

into figures are all simhai, anu 
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Innumerable reports have appeared, hastily confirming the contention of 
Jeans that vitamin A deficiencies are common. Actually, vitamin A defi- 
ciency was certain to be suspected in approximately one-half of the persons 
subjected to dark adaptation tests since to establish a normal average in any 
group of persons examined, a certain percentage must be found below as 
well as above this average. 

A series of papers has appeared purporting to show the plausibility of 
the test on theoretical grounds. These authors devised new machines which 
they believed were improvements on existing apparatus (Hecht, 1939, Sloan, 

. 1939 and others). 

Then, too, other papers have been critical of the value of the test. The 
reasons are numerous : the lack of correlation of diet, increased or decreased 
vitamin A intake, blood vitamin A and carotene levels with the dark test 
values. The training factor, mentality, age and individual differences have 
been advanced as causative agents of discrepancies in the supposed state of 
nutrition and mild degrees of night blindness. 

The present results are interesting from the standpoint of the large series 
(780 adults) studied. Comparing the control series with the patients, there 
would seem to be no doubt that the Bio-photometer reflects a higher per- 
centage of normal readings in the former group. Thus, eliminating for the 
moment all considerations of the mechanical accuracy of the apparatus, it is 
seen that for the control series 75 per cent are normal, 21 per cent are border- 
line and 4 per cent are abnormal, whereas for the 700 patients 17 per cent 
are normal, 23 per cent are borderline and 60 per cent are abnormal. The 
conclusion from these figures that the control group is quite superior in the 
dark test seems to be justified. This has been found to be true in other 
clinics where similar studies have been made. 

Therefore, factors have been sought which might account for this dif- 
ference. Better food habits according to present standards of dietary intake 
were considered likely and information upon the present series revealed that 
for the control group 30 per cent of the individuals were on normal diets, 
whereas 70 per cent were deficient. The patient series viewed similarly 
showed only 10 per cent on normal intakes, whereas 90 per cent were on 
insufficient intakes. If, then, no further analyses are made, it may be as- 
sumed that dark adaptation tests are more likely to be normal in control 
patients whose dietary intake is superior. This has been done repeatedly 
in the literature. 

The present study, however, enabled a more detailed division of the ma- 
terial, and it became apparent at once that when the Bio-photometer readings 
f were considered for the group of controls, 70 per cent and 73 per cent were 

normal when the diet was normal, or deficient, respectively. The patient 
senes showed 20 per cent and 16 per cent normal readings on normal and 
deficient diets respectively. Therefore, on the basis of a qualitative ex- 
amination of food habits, diet alone can not be considered an influential 
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factor upon the dark test. The statistical treatment of these data showed 
that the observed and theoretical frequencies were so dose that the chance of 
diet influencing the Bio-photometer readings was almost nil. 

Although the practice factor was considered very important, particularly 
in the examination of children, this was not apparent in the present series 
of adults. Occasionally patients were encountered who were unable to fol- 
low simple instructions, and these readings were , discarded immediately. 

1 lacticalh' the same percentages were found, whether or not more than 
one test was performed. 

Clinical night blindness always has been reported with greater frequency 
in men than in women and the greater exposure of men to sunlight had been 
considered to be the cause (Aykroyd, 1930). In the present study there 
were no essential differences between men and women. 

Since visual purple is a pigment, several attempts have been made to cor- 
relate general pigmentary changes with* dark tests. Even blondes, brunettes 
and red-heads have been compared by Getz et al. in 1939. In this series, 
negroes were found to have better adaptation than whites. There was, 
however, no increase in normal dietary intake in the colored race over the 
whites. There was a difference in ages, the negroes being the younger. 
Whereas earlier reports favored the view that pigmentary changes influenced - 
aclaptometer results, Birch-Hirschfeld (1917) and Birnbacher (1927) re- 
ported no relation of hair or eye color to dark test ability. Bunge and Heyn 
(1938) reported that adaptometer tests in eight cases of albinism showed 
curves similar to the pigmented controls. 

Numerous attempts have been made to Jink poor adaptometer per- 
formances with diseases and other processes. Disease of the liver (cir- 
rhosis), endocrines (hyper- and hypothyroidism), ulcerative colitis, preg- . 
nancy, etc., all have been made responsible for poor dark tests. In these 
routine clinic patients, unchallengeable diagnoses could not be made of such 
definite clinical syndromes with great enough frequency to permit statistical 
comparisons. It was not doubted that among the 'patients studied some 
degree of cirrhosis might be present.* Definite diagnoses of cirrhosis did 
not occur, however, and, therefore, no figures could be, obtained comp arable 
to the works of Park (1935, 1936), Haig, Hecht and Patek (1938), Feld- 
man (1938), Patek and Haig (1939). 

Blood pressure determinations were available on almost any series of 
patients. Since, this represented chronic disease, the attempt was made to 
compare the dark test and blood pressure readings. Surprisingly enough, 
this association was found to be close. There was about one million and a 
half to one chance in favor of the relationship. In other words, it appeared 
extremely likely that blood pressure levels affected Bio-photometer readings. 

Further analyses on this present group revealed that age carried with it 


. T . . . , , „non the effect of age and changes in the liver. 

Schnitly S an7msM1934) found that 36 per cent of patients averaging 52 years of age 
at death had at least microscopic changes ui the n 
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an ever increasing liability to hypertension. • In addition, it was discovered 
that the incidence of normal and deficient dietary intakes remained prac- 
tically the same throughout the various decades. Now, a further correlation 
remained to be made between the dark adaptation test and age. This asso- 
ciation was significant. Restated, this meant that dietary factors (vitamin 
A) had no influence upon Bio-photometer readings but that age was most 
important. The older the individual, the less likely were his chances of 
having a normal dark adaptability. 

The literature contained numerous references to the age factor and vision 
in dim light. Although Selling (1939) was of the opinion that the glare 
sensitivity did not increase with age, most workers who had tested adults 
for dark adaptation concluded that age definitely increased the threshold for 
dim light. However, where further comment was made, the occurrence 
usually was dismissed lightly. - Hecht and Mandelbaum (1939) stated that 
“there is a subtle shift in distribution of rod thresholds with age which de- 
serves to be pointed out, but we lay no emphasis on it.” They considered 
that a possible yellowing of the ocular media with age accounted for the more 
obvious change in the final cone threshold. It should be remembered that 
these authors were only reporting on a group of 110 university associated 
persons. Lindquist (1938) concluded that different standards should be set 
up for the various age groups, since his older individuals showed poorer 
adaptation ability. Ferree, Rand and Lewis (1934) and Ferree and Rand 
(1933, 1936) concluded that for best efficiency, workers should be segre- 
gated into groups by ages, so that light intensities might be increased more 
easily. Older individuals needed more light “to keep pace with the failing 
powers of the eye.” 

This was confirmed by the present work and agreed with the report of 
Birch-Hirschfeld (1916) who. found among 300 patients examined the 
following distinct increase of disturbed dark adaptation values: first and 
second decades 11.6 per cent deficient, third decade 20 per cent, fourth decade 
26 per cent and fifth decade 35 per cent. He mentioned sclerosis, coloring 
of the lens with age or possibly some occurrence within the retina as possible 
explanations. 

Local diseases of the eye were ruled out in the present series and in 
many of the published leports. In addition, the changes in the visual ability 
seemed to play no part in this aging process, since refractive errors were 
found to have no effect upon the ability to perform the test. 

The present material was reexamined to determine, if possible, if age ac- 
counted for the difference between the controls and the patients in dark test 
ability. The average age of the controls was 26 years and 75 per cent were 
normal. Inspection of figure 1 showed that only 40 per cent of the patients 
were normal in the third decade. Thus, the controls were considered defi- 
nitely superior in their ability to perform the test regardless of age. Simple 
individual variations were responsible for most of these better performances. 
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All analogy may be drawn with an individual’s ability to shoot straight. 
Given identical weapons and firing conditions, people will be found to vary 
tremendously in marksmanship. These same factors may be operating in 
the case of dark adaptometry. Kyricleis (1938) remarked that strong 
and weak lightnesses were relative notions whose absolute values varied 
within markedly wide limits from person to person. These individual 
vai iations must play a large role in the reports in which children between 
narrow age limits were tested.* 

Another factor had been considered to be heredity. Iiabs (1938) ap- 
proached this problem by a study of adaptometry in 20 identical and 20 non- 
identical twins. He found that the curve was very similar for identical 
twins, more so than for the other group. This he considered, as proof of 
the inheritance of dark test ability. He raised the question of environmental 
and vitamin A factors but drew no conclusions. Wood (1938) stated that 
the Birch-Iiirschfeld photometer was satisfactory for dark tests. Further, 
he felt that both vitamin A deficiency and strong light were necessary to pro- 
duce night blindness. However, he was aware that not all individuals sub- 
jected to the same conditions became night blind. Fie attempted to explain 
this on the basis of heredity. 

Recently the nervous system was mentioned as a factor in the adaptation 
process. Thus, Elsberg and Spotnitz (1938) reported that the time required 
for adaptation was dependent upon the rate of recovery in the nervous system 
from previous lighting. Schouten and Ornstein (1939), after excluding all 
purely physical or chemical possibilities, were led to the assumption that the 
retinal synapses had a part to play in the adaptive pxocess. Lythgoe (1940) 
ingeniously suggested that a. spread of synaptic connections might occur as 
dark adaptation proceeded. This tended to decrease finer discriminatory 
sensations. 

The effect of vitamin A deficiency upon the nervous system is still in 
dispute. However, it was shown that oxygen affects the nervous system 
and the adaptation curves (Fischer and Jongbloed, 1936; McFarland and 
Evans, 1939; McDonald and Adler, 1939). Nagel’s adaptometer had been 
used to show a direct proportion between the amount of hemoglobin and the 
dark test in 10 healthy and 11 anemic patients (Takayasu, 1934). 

Frequently, pupillary width was mentioned as a factor in aiding dark 
adaptation. Mention should be made of the work of Phillips (1939) who 
found that a comparatively large pupil in the light or dark or both retarded 
the test. He stated : “Since there is a significant decrease in pupil diameter 
in the light with age, the slowing of the course of dark adaptation with age 
cannot be due to pupil variations. Pupil diameter in the dark also decreases 


* It was interesting to consider in this connection the work of Harris and Abbasy. (1939) 
who em^-eh the B4b-Birsc“dd 
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with- age.” Sloan (1940) felt that accurate correction factors should be 
applied for pupil width in dark adaptation. 

Fatigue undoubtedly playcd'a part in dark tests. Wicrsma (1901, 1 90- ) 
studied the effects of fatigue on minimal impressions and found that atten- 
tion fluctuated widely. He reported that low grade lights may be perceived 
on straining but these tended to disappear and to recur on further straining. 
Because of previous training, he found some persons able to perform bettei 
in the morning and others at night. Older persons showed fatigue fluc- 
tuations in wider ranges than younger persons. Wiersma explained his 
findings by postulating that the cause (a) might be nerve fatigue, ( b ) might 
be a tiring of the muscles of fixation and accommodation which permitted a 
new less sensitive part of the retina to be stimulated by light, and (c) might 
be central. In 1908, Rabinowitsch proved the effect of fatigue (increased 
previous lighting) upon the curves obtained with Nagel’s adaptometer. The 
recent widespread interest in the fatigue phenomenon will undoubtedly con- 
firm these old facts and bring new ones to light. 

Birnbacher (1927) used Birch-Hirschfeld’s apparatus and checked each 
test upon himself. He found that he varied so much from day to day that 
he cautioned against too exact interpretation of results. In this connection, 
it was interesting to speculate upon the laws of chance. As Jung (1938) 
pointed out: “Using an instrument whose readings are affected by large 
chance errors, an investigator examines, say, 100 subjects. He selects the 
10 people whose performances on the test happen to be the poorest, and gives 
them some kind of treatment. Next day he reexamines the 100 subjects. 
The average performance of the 100 is exactly what it was the day before, 
but the 10 who did most poorly then are now found to have improved 
strikingly.” Thus, in any test where great variability existed, the lowest 
performers tended to improve with repetitions and similarly, the highest per- 
formers tended to gravitate toward the mean. Jung suggested the name 
“centripetal drift” for this phenomenon of regression toward the mean. 

It became necessary, then, to consider the test itself in an attempt to ex- 
plain the discrepancies between the various workers in the field. It was ap- 
parent that there were two main measurements of the test. One concerned 
the ability of the eye to adapt itself to dim light and the other was the rate 
of this adaptation process. It was to this latter factor that most attention 
had been directed. Yet, there was published work to prove that the rate of 
dark adaptation was no function of vitamin A in the body (Hecht and 
Mandelbaum, 1938, Wald, Jeghers and Arminio, 1938; Lewis and Haig, 
1939, 1940). These same workers had shown changes in the final rod 
threshold for minimal lighting to be dependent upon the vitamin A intake and 
reseives. Since even this had been questioned by other workers, notably 
Steffens, Bair and Sheard, 1939; Isaacs, Jung and Ivy, 1938, 1940, who 
were unable to confirm the claims of the above observers, the final answer on 
the question of the linkage of vitamin A and the dark test must remain open.' 
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As concerns adaptometry, there can be no questions. The test measures 
the rate of dark adaptability of eyes but only with fair accuracy. This rate 
is dependent upon many factors as enumerated above: individual, hereditary, 
mental, nervous system qualifications dependent upon inherent abilities, 
oxygen consumption, retinal synapses, etc., and all of these factors change 
with age tending to become less acute with increasing years. This natural 
wearing out process has been remarked for many bodily functions. It has 
been assumed frequently that this rate of adaptation is a function of vitamin 
A, but proof for this point has not been produced. With so many variables, 
the use of the rate of adaptation alone as a measure of vitamin A in the 
body would seem to be in its simplicity highly optimistic. 

Summary and Conclusions 

1. The literature concerning the dark adaptation test divides into three 
groups : 

a. Authors who believe that delayed dark adaptation as measured by 
existing instruments means deficient vitamin A in the diet, in meta- 
bolism, or in the reserves of the body. 

b. Authors who, using the same apparatus, find no correlation between 
vitamin A and the recorded ability to perform the dark test. 

c. Authors, dubious of the positive correlation between vitamin A and 
performance on existing photometers, who have offered modified 
apparatus of their own. 

2. The 700 ambulatory patients are random selections averaging 45.5 
years. 

3. The 80 controls are healthy adults (medical students, etc.) averaging 
26 years. 

- 4. Local ophthalmological conditions are excluded in all subjects. Thus, 
where present, poor dark tests are considered examples of so-called “essential 
hemeralopia.” 

5. Bio-photometer readings show : 

a. The training factor to be negligible; 

b. A higher percentage of controls having normal dark tests than patients 

but this could not be ascribed to a superior dietary intake; 

c. Normal adaptation in higher percentage of patients receiving normal 

qualitatively estimated diets, though no strong association could be 
established statistically; 

d. Sex has no effect upon vision in dim light whether diets are normal 
or deficient ; 

e Negroes are significantly superior in dark test performances (average 
age of negroes less than whites) ; 

f. Patients with hypertension exhibit a significantly higher percentage ot 
poor dark tests ; 
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g. Increasing age influences dark adaptometry adversely. . 

6. The effect of various factors upon the dark test are discussed : 

a. Negatively, vitamin A and the diet, sex, race and the training factor . 

b. Positively, individual factors of age, mentality, fatigue, heredity, 
inherent abilities of the nervous system (oxygen consumption, retinal 
synapses, etc.). 

7. Recommendations are made that further work with the rate and end 
values of dark adaptation (both rods and cones and nervous system influ- 
ences) be performed to establish the physiologic basis for the test rather 
than accepting previous work on the importance of vitamin A. 

8. A correction factor for age must be determined and applied in future 
work with adaptometers. 

9. In the present state of knowledge of scotopic vision, the terms night 
blindness and poor dark adaptation tests should not be used synonymously. 

The author wishes to acknowledge the kind help and criticisms of Drs. N. C. Gilbert, 
A. C. Ivy and F. T. Jung and to express appreciation for the excellent technical assistance of 
Miss Helen Gurley. 
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THE EFFECT OF CERTAIN ANTACIDS IN MAN 
MEASURED BY A SIMPLIFIED METHOD 
FOR THE CONTINUOUS RECORDING 
OF GASTRIC pH * 

By N. E. Rossett, M.D., and James Flexner, M.D., New York , N. Y. 

In a previous communication 1 we described a method for the continuous 
recording of gastric pH in man. At that time we were of the opinion that 
colloidal aluminum hydroxide t in 30 c.c. dosage made up to 200 c.c. with 
water, or 200 c.c. of milk alone, fulfilled the physiological criteria of an ideal 
antacid. It was also noted that the use of calcium carbonate or of mag- 
nesium salts caused a great initial rise in pH but that their buffering effect 
was of short duration. 

In the present study we have extended our observations on antacids with 
the use of an improved method for the continuous recording of gastric pH. 
In the procedure as originally described a tube at least 5/16ths of an inch in 
diameter containing a glass electrode and accessory tubes was introduced into 
the stomach. It was necessary that the patient retain the tube during the 
entire period of observation. Another disadvantage was that this arrange- 
ment required frequent recementing of the glass electrode at the bottom of 
the stomach tube to avoid electrical leakage. 

Method 

The mechanical difficulties previously encountered have now been obviated 
by leading gastric juices from the stomach by means of a No. 16 French 
duodenal tube to a standard commercial continuous flow electrode. This 
electrode , is coupled with a Beckman pH meter and with the recording 
potentiometer and the pumping system which have previously been de- 
scribed. 2 ’ 3 ’ 4 Thus, only standard commercial equipment available on the 
open market was utilized. 

A series of patients with gastrointestinal symptoms was studied on 
i epeated occasions by the above method. Patient E. B., who had a duo- 
denal ulcer, was used as a subject on five successive mornings and the find- 
ings in this series of experiments were typical. The effect of sodium bi- 
carbonate I gm., calcium carbonate 1 gm., 200 c.c. of sweet milk, 200 c.c. 
of milk plus calcium carbonate 1 gm., and colloidal aluminum hydroxide 15 
c.c. plus milk of magnesia 4 c.c. was studied. The patient’s fasting gastric 
juice was removed and adjusted to a pH of 1.5, after which 35 c.c. were 
returned to the stomach as the control specimen. This specimen was cir- 

* Received for publication February 1, 1943 

•A 0 /" n* f!5? nd {Co fA H ) Medical Division, Bellevue Hospital, New York, N. Y. 
t inc preparation amphojel was used. ’ 
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as an effective buffer for over two hours without carrying the pH above the 
upper limits of the physiological range. 1 It is also apparent that 200 c.c. of 
sweet milk reinforced by the addition of 1 gm. of calcium carbonate, are a 
more effective buffer than sweet milk, in the same quantity, when used alone. 

Discussion 

It is apparent from the above tracing that the addition of calcium car- 
bonate to milk enhances the buffering properties of the milk, which, in turn, 
prevents the calcium carbonate from causing an excessive pH rise. 1 The 
prolonged effect of the combination would also avoid the often unpleasant 
necessity of repeated administration of milk alone at frequent intervals. 
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Similarly, the combination of milk of magnesia and colloidal aluminum 
hydroxide results in more prolonged effect than colloidal aluminum hydroxide 
alone, 1 with the subsequent necessity of smaller and less frequent doses. The 
undesirable initial rise in pH resulting from the use of milk of magnesia 
alone 1 is avoided, and the constipating effect of aluminum hydroxide is off- 
set. The milk of magnesia content may be varied from 4 to 15 c.c. without 
raising the pH of the resultant mixture above 7.5, and affords a means of 
supplying any desired laxative action. This mixture has been used clinically 
on the Second (Cornell) Medical Division, Bellevue Hospital, with excellent 
. results and will be reported in a later communication. 

Summary 

1. A simplified method for the continuous recording of gastric pH in the 
human being is described. 

2. Amphoteric substances, such as milk and colloidal aluminum hy- 
.droxide, buffer alkalies, such as calcium carbonate and milk of magnesia, in 
their alkaline range. 

3. Calcium carbonate 1 gm. in 200 c.c. of milk, and milk of magnesia 
4 c.c., and colloidal aluminum hydroxide 15 c.c. in 200 c.c. of water, are long 
acting antacids. 

4. The buffering effect of these combinations in the human being is 
readily demonstrated with this method. 
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0F THE ADRENAL associated 
WITH PERSISTENT HYPERTENSION; CASE REPORT* 


By George W. Thorn, M.D., F.A.C.P., Joseph A. Hjndle, M.D., and 
JOHN A. Sandmeyer, M.D, Boston, Massachusetts 

For most patients with persistent, severe hypertension there is little hope of 
inducing a complete and uncomplicated cure. The classical syndrome of 
pai oxysmal episodes of severe hypertension associated with pheochromocytoma 
of the adrenal gland is well known (Howard and Barker J ). The fact that pheo- 
chromocytoma of the adrenal may at times be associated with a persistent, severe 
hypci tension has been described by Kirshbaum and Balkin . 2 However, this fact 
is not generally appreciated. The present case is reported in view of a striking 
improvement in blood pressure which was associated with the removal of a 
pheochromocytoma in a patient who had been followed for several years with a 
diagnosis of “malignant hypertension.” 


Case Report 


Patient J. M. B., a 40 year old white, married woman, entered the Peter Bent 
Brigham Hospital for the first time on April 2, 1943, with the chief complaint of 
headache and known hypertension of approximately seven years' duration. In 1934 
she had had her first and only pregnancy which terminated in the birth of a normal, 
full-term child. During pregnancy, hypertension or signs of toxemia of pregnancy 
were not observed; systolic blood pressure readings did not exceed 120 to 130 mm. 
of Hg. In March 1937 during the course of a routine examination a striking eleva- 
tion' of blood pressure (220 mm. Hg systolic and 150 mm. diastolic) was discovered. 
Subsequent examinations confirmed this finding and the patient was referred to a 
hospital for more complete study. At that time her chief complaint concerned occa- 
sional severe headaches, often associated with nausea, rarely with vomiting. Physical 
examination revealed a blood pressure of 220 mm. Hg systolic and 120 mm. diastolic, 
heart of normal size without significant murmurs, and some narrowing of the arteries 
in the fundus oculi. No hemorrhages or exudates were noted at this time. Labora- 
tory examinations, including urinalysis, kidney concentration tests, phenolsulfonph- 
thalein excretion, blood urea nitrogen, serologic reactions, sedimentation rate, electro- 
cardiogram, roentgenogram of the heart and basal metabolic rate, were not re- 
markable. Since no etiological factor was disclosed, a diagnosis of idiopathic 
malignant hypertension was made and a program of restricted activity with sedation 
was outlined. 

In November 1937 because the headaches had become more severe, the patient 
was seen by another medical consultant who confirmed the earlier findings but in 
addition noted some blurring of the discs, increased light reflex along the retinal 
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vessels and numerous fine white linear scars in both fundi. To complete the study 
an intravenous pyelogram was advised but was not performed at that time. 

In March 1938 her case was again reviewed and no new changes were noted other 
than a progression of the alterations in the fundi now consisting of marked narrowing 
of the arteries, wide light streaks, tortuous and engorged veins, marked arteriovenous 
compression and numerous radial streaks interpreted as old hemorrhages. Dming 
the intervening five years (1938—1943) no new symptoms had developed other than 
increased fatigue on exertion. The headaches were promptly relieved in the pro- 
dromal stage by empirin and codeine. The blood pressure was found consistently 
to be elevated, ranging from 200 mm. Hg systolic and 150 mm. diastolic to 260 mm. 
systolic and 160 mm. diastolic. No paroxysms of increased hypertension were noted, 
nor was her blood pressure ever observed to be within normal range. In 1943, before 
considering the possibility of sympathectomy for the relief of hypertension, intravenous 
pyelography was performed. This revealed that the left kidney was abnormally low 
in position with a soft tissue mass above it. A tentative diagnosis of adrenal tumor 
was made and the patient was referred to this hospital for further diagnosis and 
recommendation. Inquiry at this time (1943) revealed no history of paroxysmal 
attacks of palpitation, sweating, tremor, dizziness or weakness. There were no 
cardiopulmonary complaints other than fatigue and shortness of breath on moderate 
exertion. The family history revealed that her father had died of coronary occlu- 
sion, that two of his siblings suffered from angina pectoris, that her mother had 
hypertension and that one of the patient’s sisters died in infancy of a congenital heart 
lesion. The past history of the patient revealed that she had .always been in good 
health up to the onset of the present illness. 

Physical examination on admission to the Peter Bent Brigham Hospital on April 
2, 1943, revealed a well-developed and well-nourished white woman in no acute dis- 
tress, Weight was 58.6 kg., temperature 98.6° F., pulse rate 80 per min., respirations 
20 per minute, and blood pressure 270 mm. Hg systolic and 160 mm. diastolic in both 
arms. The arteries of the fundus oculi were very narrow with a sharp light streak; 
the veins were distended and tortuous; there was striking arteriovenous compression 
and small white lines radiating from the discs with no evidence of recent hemor- 
rhages, exudates or papilledema. The heart was slightly larger than normal. The 
first heart' sound at the apex was accentuated ; the aortic second sound was exceedingly 
loud and ringing ; there were no murmurs, and the heart rate was regular. The chest 
was clear. There were no abdominal striae, and no masses could be felt in the ab- 


domen; external genitalia were normal; pelvic, rectal and neurological examinations 
were not remarkable. There was no edema of the extremities. The blood pressure 
in both legs was 250 mm. Hg systolic and 150 mm. diastolic to 270 mm. systolic and 
160 mm. diastolic. Hair distribution over the body was of normal female type; 
there was no acne. Adipose tissue was generally distributed over the body. 

Laboiatoiy examination: Blood Hinton and Wassermann reactions were nega- 
tive. Urinalysis revealed a specific gravity varying from 1.010 to 1.015, a slight 
trace of albumin with occasional red blood cells, white blood cells, hyaline and 
granular casts. Red blood cell count was 3.8 million, hemoglobin 12.4 gm., hematocrit 
37 per cent volume packed cells, white blood count 5.8 thousand with a normal smear 
and differential count. Blood chemical studies revealed a blood urea nitrogen of 14 
mg., non-protein nitrogen 23 mg., serum protein of 7.3 gm., serum albumin 3.9 gm., 
serum globulin 3.4 gm., blood sugar 81 mg., and blood cholesterol of 235 mg. per 100 
Se ™ m chloride was 100 m. eq ; per liter and carbon-dioxide combining capacity 
28-2 Urme culture was. sterile. Phenolsulphonphthalein test revealed 25 per 

cent of the dye excreted m 15 min. and a total of 50 per cent in two hours. Seventeen- 
•etosteroid excretion was 6.7 mg. and 7.3 mg. per 24 hours on two occasions (normal 
for adult females being 8 to 12 mg.). An oral glucose tolerance curve revealed a 
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fasting-blood sugar level of 130 nig. per 100 c.c.; Vz hour after ingestion of 100 gm. of 
glucose blood sugar was 100 nig., at 1 hour 08 mg., at 2 hours 77 mg. and at 3 hours 
85 nig. Roentgenogram of the heart showed it to be transverse in position, prominent 
to the left with an elongated, tortuous aorta; on fluoroscopy there was a good regular 
beat with increased pulsation along the right border; the heart was 5 per cent above 



An electrocardiogram revealed an abnormal °_ nn 
verage by height-weight ratio. A diphas ic and T, inverted Lead IV being 

E ventricular complex with T a ^ & ^ q{ average thickness with no 

onnal. Stereoscopic films of * The pituitary fossa was normal. A.sodiun 

.calized changes or signs of pressure , 1 use of 0-4 gm . 0 f the drug m a single 
mytal blood pressure de P ressl °^ ff e of b i ood pressure from a level of 240 mm. H g 

j0YlC ^ 110 “ 
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Dr. Lewis Dexter attempted to recover epinephrine or epinephrine-like substances 
from tlie urine of this patient prior to operation. Employing the method of Richter 8 
it was impossible to demonstrate any epinephrine-like activity before operation, or 
after operation at a time when the patient was receiving sizeable injections of 

adrenalin in aqueous solution and in oil. _ ... 

An intravenous pyelogram disclosed prompt excretion following the injection of 
20 c.c. of diodrast. It was apparent that the left kidney was much lower than nor- 
mal in position and somewhat rotated. 1 he excretion of (lye was less complete on 
the left side than on the right. There was a large soft tissue mass visible above the 
left kidney (figure 1). The upper pole of the left kidney was not delineated to a 
satisfactory degree. A report on cystoscopic examination follows: 

“The cystoscope was introduced with ease* The bladder wall was normal. No. 5 
whistle-tipped catheters were passed up either ureter a distance of 28 or 29 cm. on the 
right, but on the left to only 25 cm. beyond which' it would not pass, apparently this 
kidney being low. There was a good flow of urine from both sides. Microscopic 
inspection of both ureteral and bladder urines was negative except for a few red cells 


BLOOD PRESSURE CHANGES IN PATIENT WITH 
ADRENAL PHEOCHROMOCYTOMA 



Chart 1. 


on the right, apparently traumatic in origin. Cultures were taken from both ureteral 
urines and from the bladder urine, and divided function tests with PSP were made. 
This showed an appearance time of 3 minutes on the left and 3% minutes on the 
right. The 10-minute volume was 8 c.c. on the right and 23 c.c. on the left. Dye 
excreted on the right in 10 minutes was 3.5 per cent ; on the left, 5.5 per cent.” 

From these examinations it appeared probable that this patient was suffering 
from a tumor arising in the upper pole of the left -kidney or adrenal region. In the 
absence of virilism, diabetes, osteoporosis, acne, abdominal striae and with a normal 
level of 17-ketosteroid excretion, a hyperfunctioning tumor of the adrenal cortex did 
not seem likely. The differential diagnosis thus was limited to : 

(a) A tumor of the left kidney or adrenal coincidentally associated with hyper- 
tension or 

(b) A tumoi of the adrenal medulla (pheochromocytoma) responsible for per- 
sistent hypertension. 

With the possibility of this latter diagnosis well in mind, the patient was trans- 
ened to surgery and precautions were taken to provide for the treatment of either 
acute adrena cortical deficiency or acute medullary deficiency or both during and fol- 
lowing operation. 
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Operation: (Dr. William C. Quinby) “Under ether anesthesia the region of the 
kidney was exposed through a transverse subcostal incision on the left. The kidney 
was found to be low, easily mobilized and of normal size. Above the left kidney the 
tumor was visible and palpable, attached to the upper pole. The superior and larger 
portion of the tumor had a well-developed capsule and was not adherent to the sur- 
1 ounding fat; the lower portion of the tumor was fixed to the kidney by adhesions 
of delicate character. Further dissection found that the blood supply' of the tumor 
entered it at several points; the principal blood vessels, however, came from the 
renal pedicle. Toward the end of the operation, as the tumor was being mobilized and 
while the blood vessels were being severed one at a time, the patient’s blood pressure 
began to fall, at first slowly and then precipitously until neither pulse nor blood 
pressure could be obtained— although 5 minutes previously blood pressure had been 


Table I 

Summary of Specific Hormone Therapy for Collapse Which 
Followed Removal of Adrenal Tumor * 


Period 

Adrenalin 

1 : 1000 

Adrenalin- 

in-Oil 

Eschatin 

Percorten 

Other Medication 

Acute collapse 
during 
operation 

2 c.c. I.V. 

2 c.c. S.C. 

3 c.c. I.M. 

30 c.c. I.V. 


Transfusion 
whole blood. 

Glucose and 
saline solu- 
tion I.V. 

First day' 
following 
operation 

0.5 c.c I.V. 
3.0 c.c. I.M. 

2 c.c. I.M. 

20 c.c. I.V. 
30 c.c. S.C. 

10 mg. I.M. 

I.V. plasma. 

1 Glucose and 
saline solu- 
tion. 

Second day 
following 
operation 

0.5 c.c. I.V. 
1.0 c.c. S.C. 


20 c.c. I.V. 

20 c.c. I.M. 

10 mg. I.M. 


Third, day 
following 
operation 

m 

■ 1 


20 c.c. I.M. 

j 



*I.V. = intravenous administration 
S.C. = subcutaneous administration 
I.M. = intramuscular administration 


"ecorded as 240/160 mm. Hg. (See chart 1.) One c.c. of adrenalin was injected in 
he antecubital vein, 1.0 c.c. in the renal vein, and 2,0 c.c. subcutaneously; 3.0 c.c. of 
minephrine-in-oil were injected intramuscularly; a transfusion of whole blood was 
Z* ^ 30 c.c. of adrenal cortex extract were given together with the transfusion, 
dnee the size and state of the right adrenal was not known. Following this, systolic 
restored to a level of 150 to 170 mm. Hg. The tumor was com- 
pletely removed, there being no evidence of involvement of regional lymph nodes or 
extension of tumor into any of the surrounding structures. At the close of the opeia- 
•on the patient’s condition was entirely satisfactory, her blood pressure being 140/100 

nm 'f ^operative period: The first 24-hour period following .removal oi : the tumor 
vas characterized by periodic episodes of hypotension (systolic pressure of 70 to 90 
nm Hg) which responded to epinephrine therapy, intravenous plasma and saline 
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olution, and for which relatively large doses of adrenal cortex extract were given, 
lince the possibility of adrenal cortical insufficiency could not be eliminated. Between 
hese periodic episodes of hypotension the systolic blood pressure was maintained at 
i level of 110 .to 140 mm. Hg. Specific therapy during the operation and for the 
rln-ee days following operation is summarized in table 1. 










Fig. 2. Pheochromocytoma of the left adrenal (size: 9.3 cnl. by 7 cm. by 6 cm.). 

During the second, third and fourth days following operation the systolic blood 
pressure slowly stabilized between 130 and 140 mm. Hg, and the episodes of hypo- 
tension became less frequent and less marked (cliart 1). Adrenalin and adrenal 
cortex extract therapy were gradually reduced during this period and were discon- 
tinued altogether on the fourth postoperative day (table 1). On the fourth and fifth 
days following operation the patient’s temperature was elevated and atelectasis of the 
right lower lobe of the lung was noted. This subsequently cleared, and with the excep- 
tion of a slight infection of the wound, the patient made an uneventful recovery. She 
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was discharged from the hospital four weeks following operation, at which time her 
blood pressure (resting in bed) was 130 mm. Iig systolic and 80 mm. diastolic. Sub- 
sequent examinations (chart 1) reveal that her blood pressure has continued to re- 
main at this level. When up and about and when examined after a rest period blood 
pressure readings averaged 160 mm. Iig systolic and 100 mm. diastolic. 
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Fic . 3 . Photomicrograph of adrenal pheochromocytoma. Magnification: 300 X. 
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Pathological report: (Dr. Clinton V. Z. Hawn). The tumor measuied 9.3 
cm. by 7 cm. by 6 cm. and weighed 220 gm. (figure 2). The tumor mass appeared to 
be well encapsulated and at one pole adrenal tissue appeared to be embedded. The 
cut surface was deep purple in color and apparently congested with a considerable 
amount of blood. Histologically the tumor tissue varied greatly from area to area. 
Characteristically the tumor cells were- arranged in rounded masses which were 
separated bv fine strands of connective tissue among which weie numeious endo- 
thelial lined spaces (figure 3.). The individual cells were large, polyhedral or 
elongated which on Schmorl’s staining showed fine granules of an olive gieen coloi 
revealing their chromaffin nature. In many areas the tumor had undergone de- 
generation. In some areas there had been extensive invasion of the capsule by the 
tumor masses and in some places extracapsular extension. 

Analysis of tumor for epinephrine content: Through the courtesy of Dr. D. K. 
Kitchen of Parke, Davis and Company, a specimen of this tumor was analyzed for 
its epinephrine content. The tumor had been kept frozen since its removal, but un- 
fortunately was not iced when forwarded to Detroit, Michigan, during the early sum- 
mer. Therefore, the analyses of epinephrine probably represent only a fraction of 
the concentration which was originally present in the tumor. 

“The extract of wet gland, representing a yield of 60 c.c. from 27 gm. of tissue 
(total tumor weight = 220 gm.) has been tested for adrenalin content apd each c.c. 
found to be equivalent to 0.275 mg. of standard adrenalin. The action of the extract 
was definite, and characteristic of adrenalin activity.” 

Subsequent course: Because of the nature of the histological changes, it was felt 
advisable to irradiate the region of the left kidney. Hence 27 roentgen-ray treat- 
ments, with a total dose of 5400 roentgen units, were administered. At present, the 
patient feels well, is able to carry on her own work at home; headaches have dis- 
appeared, and when last seen 270 days following operation she appeared to be in very 
good physical condition. Her blood pressure (resting in bed) is 140 mm. Hg systolic 
and 88 mm. diastolic. 


Discussion 

Surgical removal of adrenal tumors is likely to induce acute epinephrine or 
adrenal cortical deficiency depending, of course, upon the type of tumor. For 
patients with adrenal cortical tumor, without excessive hypertension, it is our 
custom to use adrenal cortical hormone therapy, prior to, during and* following 
operation. The preparations and dosages which we use are similar to those 
employed in the treatment of acute adrenal crises. 4 . In the case of a patient with 
excessive hypertension one hesitates to administer either adrenal cortical or 
adrenal medullary preparations preoperatively. For this reason, quick action is 
required when blood pressure begins to fall during the removal of the tumor. 
An immediate precipitous reduction in blood pressure at or about the time the 
tumor is removed suggests acute adrenal medullary deficiency rather than adrenal 
cortical deficiency. In treating the hypotension of patient J. M. B. we adminis- 
tered quantities of adrenal cortical extract large enough to correct adrenal cortical 
deficiency and then were relatively safe in assuming that a sudden drop in blood 
piessurc dut mg the postoperative period represented epinephrine deficiency and 
could be corrected by the prompt administration of this hormone. The use of 
adrenalm-m-oil intramuscularly, was of great aid in providing for a more sus- 
tained rise m blood pressure. 
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Summary 

llic possibility of hypertension associated with pheochromocytoma of the 
adrenal must be considered in the differential diagnosis of patients with so-called 
malignant hypertension.” 

Vascular changes resulting from long-standing hypertension may be reversed 
following restoration of blood pressure to a more nearly normal level. 

Removal of an adrenal pheochromocytoma always presents the possibility of 
collapse from acute epinephrine deficiency as well as the possibility of inducing 
adienal cortical insufficiency. Both may require immediate and heroic thera- 
peutic measures. 


Conclusion 

Pheochromocytoma of the adrenal must be thought of as a possible cause of 
persistent, severe hypertension. This is one form of severe hypertension which 
may be readily amenable to surgery. The occurrence of acute epinephrine de- 
ficiency during liga'tion of the veins leading from the tumor requires prompt 
therapy. 
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A CASE OF TRANSIENT SUCCESSIVE PULMONARY INFILTRA- 
TION (LOEFFLER’S SYNDROME) ASSOCIATED 
WITH TRICHINIASIS * 

By James F. Slowey, M.D., Cleveland , Ohio 

In 1932 William Loeffier, 1 professor of medicine at the University of Zurich, 
described the syndrome that bears his name. Subsequently, in 1934, he reported 
12 additional cases at the Fourth International Radiological Congress in Zurich 

and additional ones in 1936, a total of 51 cases. _ . 

The salient features of the syndrome are transient, successive pulmonary 
infiltrations with eosinophilia. The pulmonary manifestations are variable, large 
or small areas of the lung being involved. It may be unilateral, bilateral, homo- 
geneous or nodular. It may disappear in one area and become manifest in an- 

* Received for publication June 22, 1942 . 
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other, the lesion being transient in character. The particular area involved 
usually clears within two weeks. 

The patients are not severely ill, and the condition is often discovered in the 
course of a routine examination. The eosinopliilia usually is at its height while 
the lung is clearing and may vary greatly in degree. Most of the cases repotted 
have come from Switzerland, 2 occurring usually in the spring and summet. 
Two-thirds of the cases occurred in males. The syndrome has been attributed 
to various causative agents. 

Loeffler was of the opinion that many of the cases were of tuberculous 
origin. Breton 0 says it occurs in 5 to 8 per cent of asthmatics, and Engel 4 had 
two cases of possible sensitivity to ligustrum, which flowers in May and June. 

Ascaris lumbricoides was found in two cases by Wild. 2c It was thought 
that the larvae penetrated the intestinal wall and were carried by the portal vein 
or the thoracic duct to the right heart, thence to the lung where they caused a 
local reaction with atelectasis and penetrated the alveoli and then were coughed 
or carried up and expectorated or swallowed. Another case is reported by F. 
Parkes Weber. 7 The patient, a 10 year old boy, had transient pulmonary in- 
filtration with eosinophilia, and had previously passed Ascaris lumbricoides. 

In most instances the condition is thought to be of an allergic nature. Kline 
and Young G a ' h ' G have described a condition of the lungs due to a reversible 
allergic reaction in the bronchi and interstitial tissues in cases of bronchial asthma 
that could very well explain many cases of Loeffler’s syndrome even though the 
causes of the allergy might be different, e.g., pollen, Ascaris lumbricoides, or 
some other agent. 

In postmortem examination of the lungs in cases of bronchial asthma, they 
found dark red, meaty lungs which contained air. The bronchioles were promi- 
nent and thick, and the bronchi and bronchioles contained abundant tenacious 
greenish-yellow or grayish, viscid material. Microscopically, the lumina of the 
bronchi were filled with mucus in which there were numerous neutrophilic poly- 
morphonuclears, eosinophiles, and mononuclear cells, some areas of broncho- 
pneumonia, and other areas of hemorrhage. Whereas many of the patients with 
Loeffler’s syndrome are not asthmatic, many of them give a history suggestive of 
allergy ; and the above described type of pulmonary involvement, or some modi- 
fication of it, is presumably the condition which is present in many of these 
cases. Because the patients are not critically ill and do not die from the illness, 
no autopsy material is available. 

I wish to report a case of transient, successive, pulmonary infiltration, which 
was associated with Trichinella spiralis. 


.Case Report 

The patient was a rather obese, 47 year old female of Italian descent, and the 
mother of four children. She was admitted to St. Alexis Hospital, Cleveland, on 
November 3, 1940. 

Tluee weeks previous to admission, she was treated at home for sore throat and 
acute coryza. At that time, she had no cough or pains in her chest. About 11 days 
)e ore admission she began to complain of left upper lumbar backache and chest pains. 
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At this time, she had an occasional mild cough and slight elevation of temperature, 
bhe was treated with sulfanilamide by her family physician but did not improve* 
iospital Course. On admission, she was cyanotic and in respiratory distress. 
I aspiration was profuse. Her temperature was 103° F., with pulse rate of 108. The 
i espiratory rate was 28, and the blood pressure reading 90 mm. Hg systolic and 60 mm. 
diastolic. Her throat was slightly injected. The heart was normal, and there was a 
slight dullness in the left base with fine rales in this area. 

Ihe laboratory examinations revealed the following. Estimation of the blood 
sulfanilamide 5.5 mg. per cent. White blood cells 22,000; red blood cells 4,810,000; 
hemoglobin 13 gm. ; sedimentation rate, 120. Differential count: Polymorphonuclears, 
67; small lymphocytes, 2; large lymphocytes, 3; eosinophiles, 23; monocytes, 4; baso- 
philes, 1. Blood platelets, normal. 

Sputum examination showed gram positive streptococci and gram positive 
diplococci and staphylococci. No Quellung observed with specific pneumococcic typ- 
ing sera. The roentgenogram of the lungs showed the right lung to be clear, and 
on the left, "There is increased density over the base of the lung sufficient to obliterate 
lung detail, but the outline of the heart and the diaphragm are still visible.” 

The patient was given sul fapyridine, but this was discontinued after five days 
because of a definite decrease in the number of red blood cells. On the sixth hospital 
day the temperature was 99° F., and the lungs were clear on physical examination. 

The following day numerous coarse rales developed in the right base and the 
temperature rose to 101° F. On the eighth hospital day, the patient developed a 
maculopapular pruritic rash on the face, chest and back, the voice became hoarse, and 
the temperature rose to 102° F. The chest findings remained the same. With no 
specific therapy, the rash disappeared and the temperature gradually decreased over 
a period of nine days. 

On the tenth and thirteenth hospital days the stools were negative for ova and 
parasites. 

Tlie roentgenographic examination on the fifteenth hospital day showed a 
band-lilce area of density in the opposite lung, the left chest being clear. 

The patient developed tenderness over the gall-bladder, and the liver increased 
in size, so that by December 9, her seventeenth hospital day, it was nearly down to 
the umbilicus. There was no jaundice, the icteric index being 4. The gastric analysis 
was normal. At this time her feet were slightly edematous. 

By the twenty-first hospital day the liver receded to practically normal size, the 
temperature had dropped to normal, and both lungs were clear. The patient was 
discharged on December 18, her twenty-sixth hospital day, with a normal temperature. 
However, she still complained of muscular pains in the arms and legs and would sweat 
profusely on exertion. 

The differential blood counts and sedimentation rates were as follows: 


Hosp. Day 

Date 

W.B.C. 

R.B.C. 

Hgb. 

Eos- 

Sed. Rate 

Adm. 1 

3 

5 

7 

12 

14 

11-23-40 

1 1-25-40 
11-27-40 

11- 29-40 

12- 4-40 
12- 6-40 

1-21-41 

4- 8-41 

22,000 

11,000 

8,900 

4.810.000 

4.600.000 

3.240.000 

4.600.000 

3.730.000 

13 gm. 

13 gm. 

23% 

16% 

8% 

10% 

34% 

13% 

120 

85 

95 


* This patient was referred to me through the kindness of J. N. Rini, M.D., the family 
physician. 
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Hosp. 

Day 

Date 

T. 

(rectal) 

P. 

R. 

Rasli 

Sputum 

CourW 

Cya- 

nosis 

Lungs 

Liver 

Stool 

■ 



108 

28 


Strep. gram pos.: 
diplococci Rram 
pos.; no pneumo- 
cocci; bacilli; 
no acid fast B. 

Mild 

Marked 

Right, clear; 
left density; 
left base rales; 
x-ray confirma- 
tion 



3 

11-25-40 

101.4° 

m 

m 








6 

11-28-40 

99° 

100 

28 




Still 

present 

Clear 

1 


• 7 

11-29-40 

101° 

10S 

24 





Coarse rides; 
right base 

1 


8 

1 1-30-40 

102° 

120 

32 

4* 




Coarse riles; 
right base 

■ 


10 

12- 2-40 

101.4° 

| 

96 

32 




■ 



Neg. for 
ova and 
parasites 

13 1 

12- 5-40 

101.2° 1 

m 

EX 






, 

Ncg. 

15 



120 

26 





X-ray: density 
right base; left 
| lung, clear 



17 

12- 9-40 

99.8° 

m 

24 






Large 


20 




24 


Strep, gram pos.; 
diplococci Rram 
pos.; no pneumo- 
cocci; bacilli; 
no acid fast B. 


| 


■ 

1 

21 

12-13-40 

99° 

92 

24 





Roth lungs, 
clear 

■ 



1-21-41 






• 

Slight 

Both lungs, 
clear 

I Nor- 
1 mal 

1 

' 


At home, the patient gradually improved. The muscle pains decreased and the 
sweating became less. 

. She was prevailed upon to have a muscle biopsy, which was done on April IS. 
Approximately 100 larvae of Trichinella spiralis per 1 gm. of deltoid muscle were 
found, a number sufficiently large to cause clinical symptoms. 


Discussion 

This patient at no time had early signs of Trichinella spiralis infestation such 
as puffy eyelids or swelling of the face. There were at no time attacks of diar- 
rhea or epigastric distress, which are usually found with trichiniasis. She did 
not like ham and was not m the habit of eating it, with the exception that occa- 
sionally she ate a little spiced ham in a sandwich. 

nr sh fi hj l d a P ulmonar y Iesion on the left that had been present 

q? } d , ayS ? nd that cleared six da ys after admission to the 

ospital. She then developed consolidation on the other side that cleared in nine 
days An eosmophiha was present throughout her illness. At no time was the 
condition of the patient critical. 

I feel that the transient successive pulmonary infiltrations with eosinophilia 
ound m tins case were due to an allergic reaction of a reversible type in the 
none n and interstitial tissue of the lungs. Such a reaction could be due either 

0 b ood-botnc Ti ichwe lla spiralts antigen causing the local pulmonary reactions 

1 o antigen fiom trichinella present in the local area of the lung. There is 

"' at tlK SamC of c °uM be pro- 
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Kpll? ,r ' ^ C ! 1 C ^n ' ^ ^ ; ich'mcUa spiralis infestation in this country is estimated 
to about 20 per cent, 8 varying in different parts of the country. This 
1 gine is ai lived at by estimation from reports on autopsy findings using both the 
c nee micioscopic examination of compressed muscle from the diaphragm, or 
ic (lapnagm and some otlier muscle, and bj r the Baerman digestive method. 
/ ycat many of the cases are of the subclinical type, having less than 100 lame 
P ei . p ani , muscle. In areas where the pigs and hogs are fed on garbage the 
incidence is higher. Beaver, bear, rats and other animals may be infected. 

. of the fact that the meat undergoes inspection, many people become 

infected with Trichinclla spiralis because of eating infected pork that has not 
been sufficiently cooked. 

Besides, the cases reported in this country, there have been cases reported 
fiom practically everywhere in the world including Switzerland, 0 whence most 
of the cases of Loeffler’s syndrome have been reported. 

In reviewing the literature, there is a relationship between pulmonary disease 
of Loeffler’s syndrome type and trichiniasis. The last case in the series of six 
reported by C. Maier 08 was a case with transient pulmonaiy infiltrations which 
were accompanied by eosinophilia, but in which trichinae could not be found on 
muscle biopsy, and it was consequently considered to be a case of. Loeffler’s 
syndrome. Tin's may have been a case of trichiniasis with a low grade infesta- 
tion, the trichinae being so few in number that none was in the specimen of 
muscle examined. 

Several other cases of trichiniasis have been reported having pulmonary 
symptoms or signs. 10 However, in most of these cases, the pulmonary involve- 
ment was slight and was not a prominent feature of the infestation. The first 
case of trichiniasis reported in detail in the group presented by Minot and Back- 
man had transient pulmonary infiltrations of short duration, and if the trichinae 
had not been looked for or found, could easily have been considered a case of 
Loeffler’s syndrome of unknown etiology. 

Conclusions 

1. A case is presented with the findings of Loeffler’s syndrome associated with 

Trichinclla spiralis infection. 

2. Similar cases taken from the literature are cited. 

3. Trichiniasis is found occasionally in Switzerland. 

4. The majority of the cases of Loeffler’s syndrome are reported from 

Switzerland. , , . . ..... , 

5 Cases of Loeffler’s syndrome should have skm tests for trichunasis and 

should have ample biopsy sections of muscle examined by the slide compression 
method for Trichinella spiralis. 
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A CASE OF NITROBENZENE POISONING"" 

By Zolton T Wirtschafter, M.D., Major, MC, AUS, F.A.C.P., Cleveland , 
O/no, and Ralph Wolpawj M.D., Major, MC, AUS, Charleston , 

South Carolina 

Nitrobenzene, or Oil of Mirbane as it is known commercially, is a common 
solvent for a number of every day substances such as shoe polishes and dyes, lac- 

* Received for publication July 13, 1942. 
t Stark General Hospital, Charleston, S. C. 
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queis, indelible inks, cheap perfumes, and a variety of other things. It is toxic 
to man by ingestion, direct contact, or inhalation or a combination of any of these 
avenues. Sollmann « slates that a dose of as little as one gram may be fatal. 
I he symptoms and signs of poisoning are nausea, vomiting, prostration, intense 
gray blue cyanosis, convulsions, and coma (Sollmann). As with other benzene 
derivatives, theie is a direct toxic effect on the blood with rapid and intensive 
destruction followed in cases of recovery by active regeneration. 

. In v ‘ ew of the widespread use of substances containing this agent, cases of 
poisoning are probably more common than is generally believed. However, most 
of these cases aie evidently mild and are probably diagnosed as acute indiges- 
tion or other functional upset. Recovery in these cases is rapid with sympto- 
matic therapy. A moderate number of cases of more severe poisonings, either 
accidental or suicidal, have been reported in the literature. In most of these, 
the nitrobenzene has been taken orally. Spinner 10 reported 16 cases in women 
by whom the drug was used orally as an abortifacient in doses of 15 to 100 grams. 
Seven patients died and in only one case did an abortion result. He noted that 
recoveries had occurred after doses as large as 400 grams. Other authors £ > 4> 1S > 
is, is, io, 20 report recoveries from doses ranging from 3 to 100 grams. On the 
other hand, Muller n noted a case in which death followed ingestion of 25 c.c. of 
nitrobenzene, and Smith 14 reported a case which died following ingestion of 90 
c.c. of marker ink containing nitrobenzene or aniline. Fullerton s cites one sui- 
cide from nitrobenzene, and the Office of the Chief Medical Examiner of New 
York City 13 records five deaths from ingestion of nitrobenzene in the four years 
from 1936 to 1939, inclusive. Of these, four evidently drank shoe polish or dye, 
and the fifth used a cleaning fluid containing nitrobenzene. 

The largest number of cases of poisoning by contact was noted by Stifel 17 
who reported 17 cases of severe cyanosis, headache, malaise, and vertigo follow- 
ing the -wearing of freshly dyed shoes. The dye contained nitrobenzene and the . 
etiology of the syndrome was confirmed by experiments on animals and men. 
Recovery. in all cases was prompt. Erskine 7 noted four sisters who became ill 
following the use of a furniture polish containing nitrobenzene. Clark and Paul 3 
report a case of poisoning occurring after the nitrobenzene was spilled on some 
wearing apparel. Poisoning in some of the contact cases was probably partially 
due to inhalation of the nitrobenzene which is moderately volatile. Dresbach 
and Chandler 5 showed that the effects of nitrobenzene fumigation on animals 
were largely nervous. There was an initial stimulation and then a paralysis of 
the motor centers of the skeletal muscles with little effect on circulation or 

respiration. . . . . ... 

The authors had occasion to follow one case of nitrobenzene poisoning with 

recovery. The case is presented hei e. 


Case Report 

M M i 30 year old white man, while on a drinking bout, ingested 15 c.c. of 
. .' V , i n i- mixed with 15 c.c. of denatured alcohol. He remembered 
« Tta Si aid was trough* into the hospital 11 hours later. Past history, 

mlily htstorv, and social history were essentially negative except for a post-parotit.c 

-ehitis. . • revealed a well developed, thin, acutely ill, anxious and 

J^JZ^M*****'- respiration. There was a tnarM 
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generalized gray blue cyanosis with slate blue color of lips, nails, and tips of ears. 
The shin, particularly that of the forehead, was covered with a cold perspiration. The 
teeth, mucous membranes, and tongue were stained with dark blue material. The 
lungs were dear. 'The heart was normal in size, and the sounds were clear. The 
first sound was split at the apex but there were no murmurs. Pulses were, rapid, 
thready,' slightly irregular, and the rate was 140. The remainder of the examination 
including the neurological was essentially negative except for an atrophic right testis. 

Laboratory findings on admission. Blood count: White cells 28,100; hemoglobin 
85 per cent; red count 4.39 million; polymorphonuclears 73 per cent; lymphocytes 27 
per cent; platelets 260,230. Two urine specimens showed a slight trace of albumin. 
Blood chemistry : Sugar 137 mg. per cent, non-protein nitrogen 32 mg. per cent, CO„ 
combining power 15.5 volumes per cent. Bleeding time was one and one-half minutes 
and clotting time three minutes. Fragility test showed hemolysis at .35 to .25 per 
cent saline. Serologic reactions were negative. Blood and urine were positive for 
anilin. 

Hospital course and treatment. On admission, the patient was given caffeine 
subcutaneously followed by lavage with sodium bicarbonate solution. A continuous 
intravenous drip of 5 per cent glucose in normal saline was given. Oxygen and CCX 
inhalations were also given because of the character of the respirations and the 
cyanosis. The patient improved gradually. His color returned to normal on the 
fourth hospital day, and the pulse and respiration reached normal levels on the third 
hospital day. There was a spiking temperature until the third day, followed by a 
slight elevation until the sixth day after which normal levels were maintained. The 
patient’s further convalescence wqs uneventful except for an acute exacerbation of a 
chronic otitis media with a small amount of discharge. This responded readily to 
routine therapy. The patient was discharged in good condition on the fourteenth 
hospital day. 

Laboratory findings zvhile in the hospital. The C0 2 combining power returned 
to normal in one day. The white cell count dropped to between 7,000 and 12,000 on 
the second hospital day. On the sixth hospital day the differential count showed poly- 
morphonuclears 29, lymphocytes 66, monocytes 2, eosinophiles 2, basophiles 1 ; and two 
days later (eighth hospital day) polymorphonuclears 63, lymphocytes 30, monocytes 6, 
eosinophiles 1. Subsequent counts were essentially the same. A glucose tolerance 
test was normal. Blood cholesterol was 175 mg. per cent, and cholesterol esters 64 mg. 
per cent. Blood total proteins on three occasions varied from 4.5 to 5.5 per cent with 
a definite increase in the A/G ratio. Bromsulfalein liver function test showed 5 per 
cent retention in one-half hour. On admission the blood was dark brown in color 
and clotted very quickly. No examination for methemoglobin could be done at the 
time of admission but anilin was present for several days. One week later'there was 
no _ methemoglobin present on spectroscopic examination. An electrocardiogram and 
urine concentration test done during the hospital stay were normal. 

Comment 

This case is of interest from several points of view. The ingestion of laundry 
marker or indelible ink is relatively uncommon. Smith 14 in his case report notes 
that the substance used was marking ink which contained anilin and probably 
nitrobenzene. His patient showed the classical picture of nitrobenzene poisoning 
u ith marked cyanosis, stertorous respiration, coma, and twitching of hands and 
feet. ^ Death occurred 12 hours after ingestion. The manufacturers of the ink 
used m the case presented here reported that they knew of no other individuals 
who had taken their ink internally. 10 

Hie effect of the nitrobenzene on various organ systems is well illustrated in 
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t us case. The most prominently involved was the circulatory system. Initially 
lore was a marked cyanosis clue largely to formation of niethemoglobin, although 
this substance was not demonstrated because of lack of facilities. There were 
. r chai ^ es 111 tllc differential cell count due to the direct toxic action of the 
poison, -these were transitory and there was no appreciable effect on .the red 
corpuscles. The hemodynamic changes were probably a result of the direct toxic 
effect of the nitrobenzene on the heart as well as of the anoxemia consequent to 
the low utilizable hemoglobin. They were manifested by signs of shock and a 
lap id, thready pulse. The rapid coagulation time and the color of the blood 
initially are findings which are difficult to explain. Similar findings were noted 
by other observers. 7 ’ 01 12 > 20 

The lespiratory system was also involved. The respiratory changes were 
probably the. result of a direct toxic effect of the nitrobenzene on the respiratory 
center combined with the indirect effect resulting from the cerebral anoxemia 
associated with the massive formation of niethemoglobin. The forced rapid re- 
spiration noted here accounts in large part for the low C0 2 combining power 
obtained on the first day. In addition, there was an evident disturbance in acid 
base balance due possibly to toxic or -dehydration changes. 

r l he changes in the respiratory and circulatory sj'stems were rather marked 
in contradistinction to the findings of Dresbach and C handler 5 who note that 
respirator}' and circulatory changes are minor. In their experiments, the major 
reactions were in the nervous system. Although this case does not show any 
outstanding nervous manifestation, other authors 3> 1C ’ 17 ' 10 ’ 20 have noted 

many nervous disturbances including paralysis, coma, involuntary movements, 
twitching, headache, vertigo, and irritability. Many of these symptoms and signs 
may have been due to cerebral anoxemia rather than a direct toxic effect. 

The gastrointestinal tract was not noticeably upset in this particular case, 
although the fact that the patient was not seen immediately may account for the 
absence of gastrointestinal signs. Gastrointestinal symptoms and signs in nitro- 
benzene poisoning have been noted frequently in other cases 3 > 1T - 19 and consist 

of nausea, vomiting, and abdominal discomfort. They are probably due in part 
to direct irritation and in part to central nervous system changes. 

The liver was evidently definitely involved by the poison, although the de- 
natured alcohol ingested may have contributed in some part to the changes in the 
liver despite the small amount of this substance taken. There were several find- 
ings which indicated decreased liver function. The low total protein with in- 
creased A/G ratio pointed to change in the liver which organ largely regulates 
the globulin fraction of the blood. In addition, there was a decrease in choles- 
terol esters also indicating liver damage, and last, the bromsulfalein test showed 
slight but significant retention. It is also possible, that the decreased coagulation 
time and the increased viscosity of the blood may have been due partially to 
changes in the liver. Wright-Smith 13 noted changes in the urine which might 
have been attributable to liver damage (bile pigments). 

Other organs and systems were not appreciably involved clinically. The 
pathological changes in the organs involved could not be determined in this 
case, but there have been various findings in autopsied cases and experimental 

animals dying from nitrobenzene poisoning. . . . . 

The most common finding at autopsy was marked cyanosis of the skin and 
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viscera. The majority of cases showed considerable congestion of all organs, 
particularly the lungs, with occasional edema of the brain. In one case 0 there 
were multiple small hemorrhages in the heart, lungs, liver, kidneys, brain, and 
stomach, and in. others there were erosions of the esophagus 14 and ecchymoses 
in the stomach. 8 Dresbach and Chandler 0 noted chromatolysis of Purkinje 
cells in animals poisoned with nitrobenzene. In the five cases from the Office 
of the Chief Medical Examiner of New York City 11 nitrobenzene was found 
chemically in all cases in either stomach, liver, brain, or blood. It was in the 
liver in four cases, the highest concentration being 62 mg. per 500 grams of 
liver. The concentration of nitrobenzene in the brain in the two cases in which 
the brain contained the substance was 82 mg. per 500 grams. 

Treatment of nitrobenzene poisoning, like that of other poisons, consists gen- 
erally of attempting to remove the poison or to hasten its excretion while at the 
same time using general supportive measures. In this case stimulation and 
lavage were used at first followed by intravenous glucose in normal saline and 
C0 2 and 0 2 inhalations. The glucose was used to fortify the liver, the saline 
to replace that lost by vomiting and lavage and to aid in restoring the acid base 
balance. C0 2 and O, were given to stimulate respiration and also to attempt 
to decrease the cyanosis. Exsanguination followed by transfusion was consid- 
ered but improvement was so rapid that it was not performed. 

As a rule, the same general routine was followed in the treatment of the cases 
reported in the literature. The most important toxic effect of the nitrobenzene 
is in the formation of methemoglobin. Therefore, the reduction in the amount 
of methemoglobin formed and the prevention of its formation are highly desirable 
end results. Oxygen inhalation, the higher the concentration the better, is of 
value for these purposes ; Brooks 1 has shown that intravenous glucose is effective 
not only in preventing methemoglobin formation but also in reducing methemo- 
globin already formed to hemoglobin which can then form oxyhemoglobin. Ob- 
viously, then, these two agents come as close to being specifics for the treatment 
of nitrobenzene poisoning as any known at present. Walter skirchen 18 cites one 
case of nitrobenzene poisoning treated with methylene blue intravenously. The 
patient recovered, but glucose was also used so that the exact value of the methy- 
lene blue cannot be determined. Pruett and Baum w noted the decreased co- 
agulation time and the increased viscosity of the blood in their case and treated 
it with the usual method but in addition giving ex-sanguino transfusion fol- 
lowed by 500 c.c. of 4.5 per cent sodium citrate solution intravenously, the latter 
being used to reduce viscosity and increase coagulation time. In very severe 
cases of poisoning, the value of ex-sanguino transfusion is unquestionable, re- 
moving as it does the methemoglobin and the nitrobenzene and replacing these 
with utilizable hemoglobin. Stimulation and other supportive measures are al- 
ways to be used as indicated by the individual case. 

The i ecovery of this patient despite the relatively large and frequently fatal 
dose of nitrobenzene ingested is significant because it may possibly indicate the 
efficiency of the particular type of treatment used. However, as noted above, 
recoveries have occurred with much larger doses than this one when no specific 
routine of therapy was followed. Hence, it would seem that there is a large 
individual factor determining susceptibility to nitrobenzene and recovery from 
poisoning with this agent. 
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Conclusions 

cn ® ccau “ ° f , lhc wide range of use of substances containing nitrobenzene, poi- 
i lg with Ibis agent is probably more common than is generally believed, al- 
though most cases arc mild. • J ' 

. Nltrobe,,z «ic affects mainly the circulatory, respiratory, and central nervous 
S) stems both directly by toxic action and indirectly by formation of methemo- 
globm with resultant anoxemia. It also affects the liver and hematopoietic sys- 
tem causing damage by direct toxic action. 

In the fatal cases, the major autopsy findings were marked cyanosis, marked 
congestion, and in a moderate number, multiple subserotis hemorrhages. The 
nitrobenzene was found in liver, brain, stomach (washings usually), and blood. 

The best treatment for nitrobenzene poisoning after the initial lavage is oxy- 
gen inhalation and intravenous glucose supplemented by stimulants , supportive 
measures, and ex-sanguino> transfusions when indicated. 


Summary 

1. A number of cases of nitrobenzene poisoning from the literature are re- 
viewed briefly. 

2. A case of nitrobenzene poisoning is presented. The agent containing the 
nitrobenzene was laundry marker ink. 

3. The case presented here and those in the literature are discussed from the 
viewpoints of clinical manifestations, pathological changes, and treatment. 

4. A number of conclusions concerning nitrobenzene poisoning are made. 
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LONGEVITY IN VENTRICULAR ANEURYSM; REPORT OF A 
CASE FOLLOWED OVER A TEN YEAR PERIOD * 

By Dennison Young, Captain, MC, AUS, M.D., and John B. Sciiwedel, 
Lt. Comdr., (MC), U.S.N.R., M.D., F.A.C.P., New York , N. F. 

Although ventricular aneurysm may be compatible with good health and 
even with strenuous physical activity over a short period of time, it is most un- 
usual that an individual with a progressively enlarging aneurysm of the left ven- 
tricle is able to continue his daily activity and maintain himself as a useful, pro- 
ductive member of society for a period of 10 years before succumbing to his. un- 
derlying cardiac disease. The following case is reported because of the degree 
of well-being achieved over this number of years during which time the patient 
was closely followed clinically, radiographically and electrocardiographically. 

Casf. Report 

P. E., a 48 year old Russian-born machine operator in the cloak and suit industry, 
on September 24, 1931 developed severe epigastric pain radiating into both arms and 
a sense of tightness in the chest which lasted for 12 hours. A diagnosis of cardiac in- 
farction was made. Morphine was administered and hospitalization was advised. 

Mild glycosuria had been discovered 10 years previously, but on dietary restriction 
alone there had been no recurrence. There was no history of hypertension. He had 
been in good health until four months prior to this time when on exertion he developed 
episodes of pain in the epigastrium, chest and in both upper extremities, dyspnea and 
nausea. Medication afforded but temporary relief, and the attacks soon became more 
frequent and severe in character, never, however, so .severe or prolonged as that on 
September 24, 1931. 

When first seen lie presented a picture of shock. The heart was not enlarged to 
percussion; the first apical sound was faint; a pericardial friction rub was present. 
The white blood cell count was 18,000 with 89 per cent polymorphonuclear leukocytes. 
A transient glycosuria was noted. The electrocardiogram was that of anterior wall 
infarction (figure 1 a). 

* Received for publication September 10, 1942. 

From the Medical Service of the Montefiore Hospital, New York, N. Y 

The opinions and views set forth in this article. are those of the’ authors, and are not 
to be construed as reflecting those of the United States Army or of the Navy Department 
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The temperature rose to 101.6° F. the following day and remained slightly ele- 
vated for the subsequent month. The pericardial friction rub was more distinct on 
the second clay but thereafter was no longer audible. On the fourth day there oc- 
curred a pulmonary infarction of the right lower lobe which was followed by a pleural 
effusion on the same side. His blood pressure fell from the initial 130 mm. H g 
systolic and 80 nun. diastolic to as low as 88 mm. systolic and 60 mm. diastolic. His 
general condition improved slowly, and the heart sounds became less faint. Radio- 
graphic examination on October 13, 1931 revealed an enlargement of the heart to the 
right and left with a prominence at the mid-portion of the left border suggesting the 
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presence of a ventricular bulge. Ten days later this prominence had increased in size. 
The electrocardiographic changes were progressive (figure 1 b). 

The patient was discharged improved on November 29, 1931, but was rehos- 
pitalized nine days later for bilateral bronchopneumonia and congestive heart failure. 
The course was stormy, requiring a phlebotomy, digitalization and a two and a half 
week period in an oxygen tent, but thereafter improvement was steady. The electro- 
cardiogram showed no significant change. Radiographic examination revealed an 
increase in the size of the ventricular bulge which on fluoroscopy was seen to expand 
outwardly in systole while the rest of the ventricle contracted. The aneurysmal bulge 
was prominent in the right anterior oblique position, but was not visualized in the left 



Fig. 2. (2/2/32) Roentgenogram four months after the onset of cardiac infarction. A 

localized ventricular bulge is noted in the left ventricular contour. The pulmonary changes 
in the right lower lung field were attributed to pulmonary infarction associated with a slight 
hydrothorax. 

anterior oblique. The impression at this time was that the inflow tract of the left 
ventricle was not involved in the aneurysmal process. 

On January 27, 1932 he was admitted to Montefiore Hospital. Congestive 
failure was present. The enlarged heart and the disproportion between the forceful 
apical pulsations and the faint heart sounds suggested the diagnosis of ventricular 
aneurysm. The decholin circulation time was 21.5 seconds. Therapy consisted of 
salt-poor, fluid-restricted diet, digitalis, salyrgan, and right thoracenteses. 

On fluoroscopy the left ventricle was greatly enlarged and its pulsations were 
poor. An angular bulge was noted in its upper middle contour. The left auricle 
was enlarged' horizontally. Moderate enlargement of 'both the outflow and inflow 
tracts of the right ventricle was present. Four months later there was further en- 
largement of the left ventricle, especially in the region of the aneurysmal bulge. In 
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the left anterior oblique view ail area of increased density was seen to occupy most of 
the posterior left ventricular contour. This increased density was' believed to be due 
to an organized thrombus within the aneurysmal- bulge. 

Four months after admission to Montcfiorc he was discharged as markedly im- 
proved. For the next nine years he was observed frequently in the adult cardiac 
clinic. Throughout this period he continued his occupation as a machine operator, 
working 35 hours a week, and traveling to and from his job daily by street car and 
subway. During the first year salyrgan was given approximately once a month, but 
thereafter it was no longer necessary since there were no signs of congestive failure. 
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tions. The rate was 60 per minute with frequent ventricular premature contractions. 
An apical systolic blow was present. 

The fluid accumulation responded readily to the'usual cardiac legitne of bed rest, 
restriction of fluid and salt, and intravenous mercurials so that after a week he felt 
quite well and was permitted to walk about. On September 8, 1941 he developed an 
acute severe colicky pain in the right upper quadrant just above and to the right 
of the umbilicus. The liver enlarged progressively ; sibilant rales were heard through- 
out the lungs. He responded well to morphine, oxygen and intravenous aminophyllin ; 
the lungs cleared so that by the following day oxygen was no longer necessary. On 



Fig. 4. Same heart 10 years after the onset of cardiac infarction. Calcified plaques 
were noted in the left lower cardiac contour; a double row of calcification was seen in the 
original roentgenogram (site indicated by arrows) within the coronary arteries. 

September 10 he complained of paraumbilical pain, shortly thereafter became cold, 
clammy and pulseless, and died 45 minutes later. 

Throughout the nine years of observation at Montefiore Hospital radiographic 
examination demonstrated progressive enlargement of the ventricular aneurysm. 
The characteristics are described in the captions of figures 2, 3, 4. The electro- 
cardiographic findings are also described with their respective figures (figure 1). 

The autopsy diagnosis was: Hypertrophy and dilatation of the heart. Arterio- 
sclerosis of the aorta. Extensive arteriosclerosis of the coronary arteries with old 
occlusion of the left anterior descending and right main coronary arteries, and marked 
narrowing of the circumflex branch of the left coronary artery. Old healed infarct 
of the septum, anterior and posterior walls of the left ventricle with aneurysmal dila- 
tation and mural thrombus formation involving the anterior, lateral, and posterior 
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walls of this chamber. Obliterative pericarditis. Old healed infarcts of the spleen and 
kidneys. Chronic passive congestion of the viscera. Pleural effusion, bilateral. 
Congestion and edema of the lungs. 

The heart weighed 869 grams. The pericardial sac was completely obliterated by 



Fig 5. Photograph of unopened anatomical specimen showing the ventncular bulge 
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The aneurysmal bulge involved most of the anterior wall of the left ventiicle, the 
greater part of the interventricular septum, and slightly less than the lower half of the 
posterior wall, mostly laterally. It measured 10 by 8 by / cm. and was filled with 
firm lamellated brown and brownish-red thrombus. 

The myocardium of the uninvolved portion of the left ventricle was thick, firm 
and reddish-brown, with gray fibrous streaks where it joined the infarcted area. The 
papillary muscles were hypertrophied and contained similar gray fibrous sti eaks. The 



Fig. 6. Roentgenogram, of figure 5 indicating the extent of calcification within the left 
\entncular wall, the organized thrombus, and in the left descending coronary artery. 

entire left ventricular chamber was markedly dilated. The right ventricle and both 
auricles were moderately hypertrophied and dilated. Except for a few athero- 
sdeiotic plaques on the mitral and aortic leaflets, all valve rings were normal but 
moderately dilated. I he interventricular septum bulged into the right ventricle espe- 
cially posteriori}-, accentuating greatly the anteroposterior inclination from left to 
right. 

lhe coronary arteries showed a marked degree of arteriosclerosis with thickening 
of the walls, atheromata, calcification and extensive occlusion of the two major ves- 
sels. The ostium of the left coronary was widely patent but about 1 cm. below, a 



148 


DENNISON YOUNG AND JOHN 33. SCHWEDEL 


point of marked atherosclerotic narrowing was present. The lumen of the anterior 
escenclmg ramus was completely occluded by firm, gray, fibrous tissue ex-tending for a 
instance at l cm. Save for a small portion of narrowing, the rest of the lumen was 
occluded down to the mfarcted area, where the artery became a calcified and partly 
ossi icd solid rod. The larger branches of the anterior descending ramus also revealed 
marked arteriosclerotic. narrowing. There were many sites of moderate to marked 
narrowing in the left circumflex branch. These were due to plaques - which at times 
reduced the lumen to a mere eccentric slit. The ostium of the right coronary arteiy 
was narrowed for about 1 cm. to a diameter of 1.5 mm. by yellow and gray athero- 
sclerotic plaques. The lumen was completely occluded but bad been recanalized for a 
distance of 2 to 3 cm. beyond this area and thereafter was widely patent, with only' 
moderate atherosclerotic narrowing. 

Microscopically, the left ventricle adjacent to the infarct showed a fibrous, 
thickened epicardium, marked hypertrophy of the muscle fibers, and large areas of re- 
placement fibrosis. The right ventricle was similarly though less extensively af- 
fected. The wall of the left ventricular aneurysm consisted of dense fibrous tissue, 
partly hyalinized with few tissue cells and blood vessels. A section through the left 
coronary artery showed the lumen to be completely occluded by poorly vascularized 
cellular and fibrous tissue. The wall of this artery was the seat of severe arterio- 
sclerosis with extensive destruction of the media and its replacement by hyalinized 
fibrous tissue containing plaques of calcium. 


Discussion 

From the first reported case (Olaus Barrich,- 1676 1 ) through those of Gale- 
ati 2 and John Hunter 3 in 1757, to the time of Sternberg, 4 aneurysm of the heart 
existed as a pathological entity. The latter is credited with the first intravitam 
diagnosis of this condition. Since then numerous papers have appeared describ- 
ing the method of radiographic and clinical recognition. In the few follow-up 
studies presented, longevity following the establishment of the diagnosis of ven- 
tricular aneurysm has not been a significant factor, and in the majority of re- 
ports, death ensued shortly after the diagnosis had been made. Although in a 
previous study (Gross and Schwedel e ), based on postmortem analysis, it was 
shown that ventricular aneurysm does not alter the clinical course, which depends 
on the underlying hypertensive or arteriosclerotic heart disease, a lO.year survival 
period is most unusual following this complication of acute coronary occlusion 
with myocardial infarction. Of the seven who died in Parkinson, Bedford, and 
Thomson’s 6 series of 15 cases, the degree of longevity after diagnosis of ven- 
tricular aneurysm ranged from one week to 30 months, averaging 10 months, 
whereas several others, two, four, and five years after, were able to pursue a 
comparatively active life. In Dressier and Pfeiffer’s 7 10 reported cases, the 
duration of life following recognition of the aneurysm varied from three weeks 
to seven years, those who achieved the upper ranges having been able to cany 
on normal daily activity or even strenuous physical effort. Ball 8 has reported 
a patient able to work without marked evidence of cardiac or circulatory failure 
five and one half years later, and Fulton’s 8 two patients lived one and a half and 
five years after the probable time of aneurysm formation. Berk 10 has followed 
two cases that have lived for nine years and two for seven years after the initial 
coronary occlusion or after the development of characteristic radiographic find- 
ings of ventricular aneurysm. . . < 

So far as could be determined, the case reported here is the longest on record. 
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Iii addition to the remarkable longevity, the patient was observed over this 10 
year period, and all of the clinical, electrocardiographic, and radiographic findings 
are available forming a composite picture of almost all such data described in the 
literature. Although no electrocardiographic tracing typical of ventricular aneu- 
rysm exists, Sigler and Schneider 11 reported a pattern of significant corroboia- 
tive value, i.e., low voltage with the major ventricular deflection being directed 
upwards in Lead I and downwards in Leads II and III. This is the so-called 
“aBB pattern” previously described by Winternitz 12 in through and through 
apical infarction. Gross and Schwedel 5 mention the comparative frequency of 
progressive deviation of the electrical axis to the right in ventricular aneurysms. 
Eliaser and Konigsberg 13 have demonstrated an electrocardiographic syndrome 
present in 27.3 per cent of the S x type — a downward major deflection and an in- 
verted T-wave in Lead I, and an upright QRS complex in the third lead, giving 
a right axis deviation ; 36.4 per cent presented a pattern similar to that described 
by Sigler and Schneider, with or without low amplitude of the ventricular com- 
plex in the first lead (S 2 , S, type) ; and 1S.2 per cent displayed an electrocardio- 
gram of left bundle branch block. 

Whether these changes were due to the progressive myocardial changes 'of an 
enlarging aneurysm with its organizing and calcifying thrombus, or to phanges 
in conductivity of tissues in contact with the external surface of the heart, or to 
rotation of the heart around its longitudinal axis cannot be stated. 

Summary 

A case of ventricular aneurysm is reported, unique both because of a 10 year 
survival period and the demonstration of almost all the known clinical and labo- 
ratory phenomena associated with this condition. 
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EDITORIAL 

PSYCHOSOMATIC MEDICINE 

What is this psychosomatic medicine about which we have been hearing 
so much in recent years? Is it a brand new medical art or merely a new 
name for an old art ? Surely the latter explanation comes far closer to the 
tiuth, for what medical man from the country doctor to the urban ultra- 
specialist has not on numerous occasions employed the tools of psychosomatic 
medicine? The success that a given physician may hope to attain in employ- 
ing these tools will be directly proportional to his interest in psychosomatic 
concepts, the time that he is willing to devote to the elucidation of such 
factors, and the amount of common sense with which he is endowed. 

As Ilinsie succinctly expresses it in the introductory chapter to a current 
symposium 1 on psychosomatic medicine : “Living as a human being often 
takes more energy than the daily tasks that gain us a livelihood. It is easier 
to get settled in an occupation than it is to adjust ourselves to the personal 
side of people. It is one of the peculiarities of man that when his energies 
cannot be essentially externalized, they dam up within him, within his mind 
or body or both. This persistent damming up leads to tension and symp- 
toms. When the symptoms are in the mental sphere, they give rise to special 
names, such as psychosis and psychoneurosis. When the tensions of living 
localize themselves in different parts of the body, it appears that the organic 
part involved is the seat of the trouble, that is, the organ appears “diseased.” 
In a broad sense of the word it is diseased, it is deprived of ease, it is dis- 
ordered functionally, but the trouble stems from unhappy adjustment to life 
and not from such organic sources as bacteria, injury, etc. . . . The term 
pathology is enlarged to include abnormal emotions. Hence, it is said that 
the organ shows psychopathology.” 

Psychosomatic complaints manifest themselves in almost any organ or 
sj'Stem of the body. The recognition of the true nature of such complaints 
may require an extensive diagnostic survey in order to rule out true organic 
disease and thereby serve as a basis for reassurance of the patient. Let us 
take, for example, the commonplace complaint of headache. The busy 
practitioner may be tempted to pass the complaint off lightly with the advice 
to take aspirin or some other highly advertised headache remedy. Such 
preparations will usually afford temporary relief, but the patient will continue 
to have his headaches. He often becomes convinced that he has sinus trouble 
or that his eyes are to blame. Therefore, careful examination of the eyes, 
including refraction and ophthalmoscopic examination, and nose and throat 
survey, supplemented with sinus roentgenograms, are essential before such 
local causes can be eliminated to the satisfaction of the patient. In addition 

1 Symposium on psychosomatic medicine, Med. Clin. North Am., W, B. Saunders Co., 
1944, p. 525. 
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to general physical examination, blood count, and urinalysis, a careful 
neurologic examination, serologic test for syphilis, roentgenogram of the 
skull and, at times, even ventriculography must be resorted to in order to 
rule out an organic intracranial basis for the headaches. The characteristics 
of the headaches — throbbing, squeezing, constricting, drawing, pressing, 
splitting, localized or generalized — and the circumstances under which they ' 
occur will provide the physician with valuable clues as to their true nature. 
Reenforced with the battery of negative organic findings obtained from the 
various examinations just enumerated, he is in a more secure position to 
reassure the patient that his fears or suspicions of a serious organic basis are 
unjustified and to explore the possibilities of a functional or psychogenic 
background. It may turn out that the victim is unhappy at his work, work- 
ing under too much pressure from his boss, burdened with financial or 
domestic worries (such as a nagging wife or an interfering mother-in-law), 
or he may be too meticulous in his way of living, constantly upset by 
trivialities. It is amazing how rapidly and completely tension headaches 
may clear up following a change in job, improvement in the domestic situa- 
tion, or adoption of a less perfectionistic outlook on life. Although mi- 
graine headaches and so-called “histamine headaches” have been sidetracked 
through general consent into special categories of their own, the writer is 
inclined to regard these headaches also as localized vascular outlets (either 
vasoconstrictory or vasodilatory) for pent-up emotional tension with a 
definite hereditary pattern in the migraine type. 

An equally fruitful field for the psychosomatic approach is to be found . 
in the everyday complaint of loiv backache, especially common in women. 
And here once more, an extensive diagnostic survey is indicated before we 
are warranted in concluding that the backache is functional in origin. A 
detailed history of the development and characteristics of the major com- 
plaint, general physical examination, and such special studies as pelvic ex- 
amination by a competent gynecologist, orthopedic consultation with roent- 
genograms of the lower spine, and at times cystoscopic study, lumbar punc- 
ture, and barium enema should be obtained in order to rule out a local organic 
cause for the backache. If these special examinations fail to reveal any 
significant physical abnormality, the physician is justified in suspecting 
a functional basis for the patient’s complaint. It may turn out that the 
backache is serving as a subconscious (or conscious!) escape from the ardors 
of housework, the unpleasant prospect of entertaining, or the overzealous 
onslaughts of Hertzler’s “tomcat” husband. Sexual maladjustment is so 
frequently at the root .of chronic backache that it should invariably be con- 
sidered in cases for which no organic cause can be detected. 

Headache and low backache have been selected as two of the most fre- 
quently encountered psychosomatic complaints. One could mention many ■ 
others, among the more common of which are the variegated symptoms of 
spasticity of the gastrointestinal tract — abdominal pain, vomiting, heartburn, 
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and dial rhea- which must be differentiated from such organic disorders as 
ulcer, gall-bladder disease, appendicitis, ileo-colitis, and carcinoma; anxiety 
attacks with palpitation, dyspnea, and precordial pain to be distinguished 
from organic heart disease, paroxysmal nocturnal dyspnea, and angina 
pectoris , psychogenic arthralgias and neuralgias so difficult to separate 
clinically from true arthritides or neuritides; and functional urinary fre- 
quency, hesitancy, and urgency simulating cystitis or other organic dis- 
turbances of the genito-urinary tract. The differential diagnosis in all of 
these conditions rests upon a careful survey of the area involved, followed 
by an investigation of the personality make-up of the individual concerned, 
his background, ambitions,- frustrations, and tensions ; his domestic, religious, 
and economic problems ; his working conditions ; his ability to relax and to 
indulge in healthful recreation. The positive demonstration of a basis for 
such a psychoneurotic reaction is just as essential for diagnosis as the ex- 
clusion of gross organic disease. The trained psychiatrist can be of in- 
estimable assistance to the practitioner or internist in working out the more 
complicated problems, but there are just not enough psychiatrists to go 
around, so that the great majority of the psychosomatically afflicted must 
remain in the lap of their personal physician to "kill or cure” as he sees fit! 
Many doctors fail to realize how much serious damage they have wrought 
upon the patient’s psyche by such careless remarks as, “You are on the verge 
of a stroke” or “I cannot be certain whether it is cancer or not.” Iatrogenic 
symptoms may comprise 90 per cent or better of some patients’ complaints 
and may prove most difficult to eradicate. 

One note of warning is in order, namely the danger of jumping to the 
conclusion that a patient’s complaints are purely psychogenic and, therefore, 
failing to carry out procedures essential to differential diagnosis. The psy- 
chiatrist, himself, is perhaps more likely to slip into this error than the gen- 
eral clinician who is constantly seeing organic disease as well as functional 
disorders. Granting that there may be much important psychogenic ma- 
terial in victims of peptic ulcer, ulcerative colitis, asthma, etc., still none but 
the most analytical-minded of psychiatrists would attempt to treat such pa- 
tients. by psychotherapeutic measures alone. 

The importance of the recent emphasis upon psychosomatic medicine 
must be obvious at a time when human beings everywhere are being sub- 
jected to stresses and strains, in both military and civilian life, such as they 
have never encountered before.. The promulgators are to be congratulated 
upon the timeliness of their efforts with the publication of texts, symposia, 
and a journal devoted exclusively to psychosomatic medicine. It behooves 
every physician and surgeon, no matter how broad or narrow his chosen field 
may be, to familiarize himself with the basic concepts of this science. The 
therapeutic triumphs that he will gain thereby may far outweigh the victories 
he wins with drug or scalpel ! 


W. H. B. 
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Clinical Pediatrics. Oxford Medical Outline Series. By I. Newton Kugelmass, 
M.D., Ph.D., Sc.D. 393 pages; 14.5X22 cm. Oxford University Press, New 
York, N. Y. 1943. Price, $2.00. 

This volume follows the trend begun several years ago of presenting subjects in 
outline form. 

The lack of coherence and the close resemblance to a student’s notebook give 
the reviewed book a very limited usage. It is possibly suitable for students pre- 
paring for examination and maybe for general practitioners who wish to find 
information in haste. 

The book falls far short of the author’s purpose as expressed in the preface to 
emphasize the determining features of pediatric problems. 

J. E. B. 

Applied Dietetics. 2nd Edition. By Frances Stern. 265 pages ; 26 X IS cm. Wil- 
liams and Wilkins Company, Baltimore. 1944. Price, $4.00. 

This second edition of Applied Dietetics is a very concisely put together book. 
It combines the latest in nutrition research with explanations of therapeutic diets 
that a beginner can understand. It is a compilation of information of use to the. 
nutritionist, dietitian, doctor, social worker and the like. The book is arranged in 
four sections, the first devoted to the construction of the therapeutic diet as a devia- 
tion from the normal diet, the second is a series of tables to simplify the computation 
of the diet, the third is devoted to dietary outlines for the treatment of most common 
diseases, and the fourth part to typical diets and menus. 

Miss Stern’s development of the therapeutic diet from the normal diet in rela- 
tion to the body needs and capabilities is an excellent introduction for the student who 
is interested in seeing why such special diets are needed. The emphasis is on the 
patient as an individual. It explains the methods of gaining patient cooperation and 
how to explain a therapeutic diet as a modification of the normal. 

The second section of the book is entirely in tabular form and to gain the 
maximum advantage from it would take considerable time. However, I believe 
that if the reader were thoroughly familiar with the tables, the time saving factor in 
computing therapeutic diets to meet nutrition standards would be of great advantage- 

Complete dietary outlines which consist of the dietary treatment of 23 diseases and 
abnormal conditions make up the third section. Each outline considers the body part 
affected, the normal and pathological physiology, the dietary treatment and con- 
tributing factors, food for the day, the reason for the selection of foods used, and 
the education of the patient as to his condition and dietary treatment. 

The fourth section is the practical application of the third section which sug- 
gests meal plans and evaluates these meal plans for the necessary food constituents. 

To understand Miss Stern’s book requires that the reader be well educated in 
physiology and nutrition. It will be of chief value for reference material for those' 
interested in dietary treatment of diseases and of much value in instructing the patient 
as to his own particular needs. The first section of the book is much simpler to 
understand than the remainder and might well be used as the basis for instructing 
patients who do not have all the scientific background of professional people who 
are chiefly interested in the scientific facts which make up the last three sections. 

H. B. 
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BOOKS RECEIVED 

Books received during- May are acknowledged in the following section. As 
fai as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Clinical Evaluation r of the Rehabilitation of the Tuberculous. By Louis E. Siltz- 
bach, MIL eO pages; 23.5X15.5 cm. 1944. National Tuberculosis Associa- 
tion, 1790 Broadway, New York 19, N. Y. Price, $1.00 cloth-hound; $.50 paper 
cover. 

Motes on Nursing by a Nurse. By Sarah Corry, R.N. 144 pages; 19.5X13 cm. 
1944. D. Appleton-Century Co., 35 W. 32nd St., N. Y., N. Y. Price, $1.50. 

Intracranial Arterial Aneurysms. By Walter E. Dandy. 147 pages; 24X16 cm. 
1944. Comstock .Publishing Company, Inc., 124 Roberts Place, Ithaca, N. Y. 
Price, $2.50. 


Manual of Human Protozoa. By Richard R. ICudo, D.Sc. - 125 pages; 20 X 13 cm. 
1944. Charles C. Thomas, Springfield, III. Price, $2.00. 

Practical Malaria Control. A Handbook for Field Workers. By E. M. Gunther, 
M.D., B.S., D.T.M. (Sydney). Foreword by Prof. Harvey Sutton, O.B.E., 
M.D., F.R.A.C.P., B.Sc., D.P.H., F.R. San. I. 91 pages; 20X13.5 cm. 1944. 
Philosophical Library, Inc., 15 E. 40th St., N. Y., N. Y. Price, $2.50. 

The Treatment of Peptic Ulcer. By George J. Heuer, M.D. Assisted by Cranston 
Holman, M.D., and William A. Cooper, M.D. 118 pages; 23.5 X 16 cm. 1944. 
J. B. Lippincott Company, Philadelphia. Price, $3.00. 

Radiation and Climatic Therapy of Chronic Pulmonary Diseases. Edited by Edgar 
Mayer, M.D., F.A.C.P., F.A.C.C.P., with the collaboration of 22 other con- 
tributors. 393 pages ; 23.5 X 16 cm. 1944. Williams & Wilkins Company, Balti- 
more. Price, $5.00. 

The Management of N euro syphilis. By Bernhard Dattner, M.D., Jur.D., with the 
•collaboration of Evan W. Thomas, M.D., and Gertrude Wexler, M.D. Fore- 
word by Joseph Earle Moore, M.D. 398 pages; 23.5 X 16 cm. 1944. Grune 
& Stratton, Inc., New York, N. Y. 1944. Price, $5.50. 


Intravenous Anesthesia. By R. Charles Adams, M.D., C.M., M.S.(Anes.). 663 
pages; 24 X 16 cm. 1944. Paul B. Hoeber, Inc., New York. Price, $12.00. 


The Principles and Practice of Tropical Medicine. Part I— Dealing with nearly all 
the major tropical diseases. By L. Everard Napier, C.I.E., F.R.C.P. 522 
pages; 25.5 X 17 cm. 1943. Thacker, Spink & Co., Ltd., Calcutta; W. Thacker 
& Co., London. Price, 25 rupees. 


The Use of Penicillin in Treating War Wounds. Instructions prepared by the 
Penicillin Clinical Trials Committee. Medical Research Council War Memor-. 
andum No. 12. 16 pages; 24.5 X 15.5 cm. 1944. His Majesty’s Stationery 
Office, York House, Kingsway, London, W. C. 2. Price, $.10. (Code No. 


45-9999.) 

The Control of Cross Infection in Hospitals. Memorandum prepared for the Com- 
mittee on Preventive Medicine of the Medical Research Council by the Sub- 
committee on Cross Infection in Hospital Wards. Medical Research Council 
War Memorandum No. 11. 34 pages; 24.5X15.5 cm. 1944. His Majesty s 
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Stationery Office, York House, Kingsway, London, W. C. 2. Price, $.15. (Code 
No. 45-9-11.) 

Polinosis. By Leopoldo Herraiz Ballestero (Doctor en Medicina) and Juan 
Victor Monticelli (Doctor en ciencias naturales). 227 pages; 23X16 cm. 
1943. Libreria Hachette S. A., Palacio del Libro, Buenos Aires. 

Anemopolinologia Aplicada. By Miguel Agustin Solari. 54 pages; 26.5 X 18 cm. 
1942. Libreria Hachette S. A., Palacio del Libro, Buenos Aires. 

Suerotcrapia por Ncbulizacion. Tesis de Doctorado. By Andres Martinez Mar- 
chetti. 47 pages ; 26.5 X 18 cm. 1942. Libreria Hachette S. A., Palacio del 
Libro, Buenos Aires. 

Valor Diagnostico de Cicrtos Shi to was de Alergia Menor. Estudio Estadistico de las 
Manifestaciones Sintomaticas de la Alergia en la Zona de la Capital Federal. 
By Benigno R. Garat. 44 pages; 27 X 18 cm. 1943. Libreria Hachette S. A., 
Palacio del Libro, Buenos Aires. 



COLLEGE NEWS NOTES 

Additional A.C.P. Members in the Armed Forces 

Pieviously reported in the News Notes section of this journal were the names 
of 1,699 Fellows and Associates of the College on active military duty. The follow- 
ing additional members have since reported for active duty, bringing the total to 1,701. 

John A. Baird 
Albert M. Eaddy 

Notice has been received that Lt. Comdr. Roland N. Klemmer, (MC), USNR, 
F.A.C.P., of Lancaster, Pa., died in the South Pacific on May 9, 1944, of a heart 
ailment. 

Major Erie B. Craven, Jr., (MC), AUS, was retired to inactive service on De- 
cember 14, 1943, and has resumed the practice of medicine at Lexington, N. C., and 
teaching at Duke University. 

Captain Louis Friedfeld, (MC), AUS — honorably discharged, April 29, 1944. 


New Life Members of the College 

The following Fellows, listed in the order of subscription, have become Life 
Members of the College : 

Dr. Thomas T. Holt, Wichita, Kans'. 

Dr. Thomas Donald Cunningham, Denver, Colo. 

Dr. Henry K. Speed, Sayre, Okla. 


Gifts to the College Library 
The following gifts are graciously accepted : 

Books 

Dr. Louis E. Siltzbach (Associate), New York, N. Y . — "Clinical Evaluation of the 
Rehabilitation of the Tuberculous.” 

Reprints 

Lewis H. Bronstein (Associate), Captain, (MC), AUS— 2 reprints. 

Abraham G. Cohen (Associate), Major, (MC), AUS— 1 reprint. 

Dr. Barnett Greenhouse, F.A.C.P., New Haven, Conn.— 1 reprint. 

Ellis H. Hudson, F.A.C.P., Commander, (MC), USNR— 1 reprint. 

Alfred L. Kruger (Associate), Captain, (MC), AUS— 1 reprint. 

Dr. Robert C. Moehlig, F.A.C.P., Detroit, Mich.— 1 reprint. 

Dr. Ellen C. Potter, F.A.C.P., Trenton, N. J— 1 reprint. 

Dr. William B. Rawls, F.A.C.P., New York, N. Y.— 1 reprint. 

George F. Schmitt, Jr., F.A.C.P., Lieutenant, (MC), USNR— 1 reprint. 

Maurice A. Schnitker, F.A.C.P., Major, (MC), AUS— 2 reprints. 

Dr. Maurice S. Segal, F.A.C.P., Boston, Mass.— 2 reprints. 

Dr. Isaac J. Silverman, F.A.C.P., Washington, D. C.— 1 reprint. 

Dr. Alexander S. Wiener, F.A.C.P., Brooklyn, N. Y.— 5 reprints. 
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A.C.P. Members in Mississippi Held Luncheon Meeting 

Under die Governorship of Dr. John G. Archer, F.A.C.P., die annual luncheon 
of die Mississippi members of the American College of Physicians was held May 9, 
at the Robert E. Lee Hotel, Jackson, Miss., during the annual meeting of the Missis- 
sippi State Medical Association. Dr. William C. Chaney, F.A.C.P., Governor of the 
College for Tennessee, gave an address on the Wagner-Murray-Dingell Bill, and 
Major George M. Knowles, (MC), AUS, F.A.C.P., presented a paper on Arthritis. 
There was a round-table discussion after each address. The meeting was most suc- 
cessful and the attendance good. 


Captain Richard A. Kern, F.A.C.P., Received Citation 

Captain Richard A. Kern, (MC), USNR, formerly of Philadelphia, received 
the following citation from Admiral W. F. Halsey for services as set forth below : 

“For meritorious and efficient performance of duty while serving as Medical Con- 
sultant on the Staff of the Commander South Pacific Area and South Pacific Force 
during the period from August, 1943, to February, 1944. Captain Kern, in discharg- 
ing his duties, made his services available to every medical officer in the South 
Pacific Area, visiting every medical facility many times. He traveled throughout the 
forward and combat areas, and worked with the medical officers in the front line of 
combat operations on Bougainville, British Solomon Islands. At all times his ob- 
jective was to improve the treatment of the sick and wounded, and no undertaking was 
too great, nor any detail too small, to bring forth his best efforts toward that end. 
His tireless endeavors, professional ability and devotion to duty were in keeping with 
the highest traditions of the United States Naval Service.” 

Captain Kern has been returned to the United States, and is now serving as Chief 
of Medicine at the United States Naval Hospital, Philadelphia. 


Major Dickinson Sergeant Pepper, (MC), AUS, F.A.C.P., has been advanced 
to Chief of Medicine at the McGuire General Hospital, Richmond,. Va. 


Woman’s Medical College of Pennsylvania Organizes Postgraduate Courses 

in Pre-Clinical Sciences 

The Woman’s Medical College of Pennsylvania at Philadelphia organized in 
the autumn of 1943 a postgraduate course for the review of the pre-clinical sciences, 
the course being given throughout the fall, winter, and spring of 1943 and 1944. The 
faculty was made up very largely from the faculty of the Medical College. The 
course was attended by a group ranging from 25 to 45 throughout the year, many 
of them taking advantage of the course to prepare for the examinations of the 
American Board of Internal Medicine, Physiology and physiological chemistry were 
among the most popular subjects. 

The review course in the pre-clinical subjects will not be repeated until 1946, 
but the same group will continue in the autumn of 1944 in review work in clinical sub- 
jects, such as parasitology, electrocardiography, roentgenology and tuberculosis. 

Dr. William G. Leaman, Jr., F.A.C.P., Professor of Medicine, Woman’s Medical 
College, has largely directed the organization of the course. 


Dr. Frank H. Krusen, F.A.C.P., Rochester, Minn., and Dr. Andrew C. Ivy, 
F.A.C.P., Chicago, 111., are Chairman and member, respectively, of the Scientific 
Advisory Committee of the Baruch Committee on Physical Medicine, recently an- 
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nounced in these pages ' The offices of the Committee, which was created by a 
recent gift of $1,100,000.00 from Mr. Bernard M. Baruch, are at 597 Madison Are., 
New York City. Miss Grace ICeef, Executive Secretary, will supply to those asking 
for it, copies of the report on which Mr. Baruch based his donation. 
tt • , Cliar3e s Griffith, F.A.C.P., Washington, D. C., Medical Director of the 
Umted States Veterans Administration, Lt. Col. Howard A. Rusk, (MC), AUS, 
F.A.C.P., Chief of the Convalescent Division, Office of the Air Surgeon, War De- 
partment, and Captain Howard Montgomery, (MC), USN, F.A.C.P., Chief of Re- 
habilitation, Bureau of Medicine and Surgery, Navy Department, Washington, D. C., 
have been appointed members of the Committee on War and Post-War Physical Re- 
habilitation and Reconditioning. 


Colonel Charles F. Craig, F.A.C.P., Emeritus Professor of Tropical Medicine, 
Tulane University of Louisiana, recently received the Theobald Smith Gold Medal 
of the George Washington University School of Medicine, in recognition of his 
contributions in the field of Tropical Medicine. 


Blakiston Company, medical publishers, Philadelphia, has recently been acquired 
by Doubleday-Doran & Company, Inc. The Blakiston Company, however, will con- 
tinue its present publication business under its original name and under the direction 
of its former President, Mr. Horace G. White, and the entire personnel. 


Lt. Comdr. Harold J. Harris, (MC), USNR, F.A.C.P., addressed the New York 
Society for Clinical Ophthalmology, May 1, 1944, on the subject of brucellosis in 
ophthalmology. 


Brigadier General James Stevens Simmons, (MC), USA, F.A.C.P., Chief of 
the Preventive Medicine Service, Office of the Surgeon General, U. S. Army, has 
been elected a member of the Council on Industrial Health of the American Medical 
Association. 

On May 17, at the invitation of the Cuban Government and Dr. Alberto Recio, 
Minister of Health, Brigadier General Simmons visited Havana and took part in the 
dedication of the new National Institute of Health. In the course of the ceremonies. 
President Batista decorated General Simmons with the Medal of the Carlos J. Finlay 
National Order of Merit in the grade of Gran Official. The President also trans- 
mitted by General Simmons to Major General Norman T. Kirk, F.A.C.P., Surgeon 
General of the U. S. Army, a certificate conferring the Carlos J. Finlay Order of 
Merit in the grade of Gran Cruz on the former American Yellow Fever Commission 
for its fundamental experimental work in Cuba on the etiology and transmission of 
yellow fever under the leadership of Major Walter Reed. The certificate will be 
preserved in the Army Medical Library in Washington. 


Dr Edward B. Krumbhaar, F.A.C.P., Professor of Pathology, University of 
Pennsylvania School of Medicine and Graduate School of Medicine, Philadelphia, 
was recently made an Honorary Fellow of the Royal Society of Medicine. 


Dr J C Geiger, F.A.C.P., Director of Public Health of the City and County 
of San" Francisco Calif., has been honored by the Government of Ecuador, by the 
Int of its exalted delation, “A1 Merita/' with the citation, “For distinguished 
service, for noteworthy and indomitable leadership in the advancement of public 

health in the Americas.” 
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The Desert Sanatorium of Southern Arizona, Tucson, has discontinued opera- 
tions after many years of service. 

Dr. Roland Davison, F.A.C.P., its Medical Director, has removed to 516 Sutter 
St., San Francisco 2, Calif., where he will engage in the practice of Internal Medicine. 


Dr. Floyd L. Rogers, F.A.C.P., Lincoln, was installed as President of the 
Nebraska State Medical Association at its recent meeting in Omaha, May 1-4. 


Dr. Wallace M. Yater, F.A.C.P., Washington, D. C., has been confirmed as the 
official appointee of the American College of Physicians in the Division of Medical 
Sciences, National Research Council, for a three-year term beginning July 1, 1944. 


Dr. Barnett Greenhouse, F.A.C.P., New Haven, addressed the New Haven 
Medical Association, May 17, on “Current Trends in Diabetes Mellitus.” 


Announcement was recently received of the advancement of Dr. Francis C. Wood, 
F.A.C.P., to the rank of Lieutenant Colonel in the Medical Corps of the Army. 
He is on duty in India. 


A recent announcement confirmed that the following Fellows of the College 
attached to the Office of the Surgeon General of the U. S. Army have been promoted 
in rank, as indicated : 

George F. Lull, from Brigadier General to Major General ; 

Leon A. Fox, from Colonel to Brigadier General ; 

Shelley XJ. Marietta, from Brigadier General to Major General. 


Colonel Baldwin L. Keyes, (MC), AXIS, F.A.C.P., head of the Jefferson Base 
Hospital, Philadelphia, Pa., was recently in Philadelphia after service in North 
.Africa. 


Captain Albert Soiland, (MC), USNR, F.A.C.P., attended the First National 
Mexican Cancer Congress at Guadalajara, last November, as the authorized delegate 
from the Bureau of Medicine and Surgery of the U. S. Navy, the American College 
of Radiology, the American Radium Society, the American Roentgen Ray Society 
and the American Society for the Control of Cancer. 

Captain Soiland was recently notified that he had been appointed Honorary Pro- 
fessor on the faculty of the University of Guadalajara. 


Dr. Robert S. Berghoff, F.A.C.P., Chicago, who became Acting President of tire 
Illinois State Medical Society last March, following the death of President George 
Post, was elected President-Elect of the Society at its recent annual meeting in 
Chicago. He will serve as President-Elect 1944-45, and as President for 1945-46. 


War, Rehabilitation and Civilian Surgery will be the theme of the Ninth Annual 
Assembly of the International College of Surgeons at Philadelphia, October 3-5, 1944, 
with headquarters at the Benjamin Franklin Hotel. 


The Twelfth Annual Graduate Short' Course for Doctors of Medicine, under the 
auspices of the Graduate School of the University of Florida, the Florida Medical 
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Association and the Florida Slate Board of Health, was held at Jacksonville, June 
19-24. I he course covered the subjects of pediatrics, obstetrics, gynecologv, venereal 
diseases, medicine, surgery and post-war public health. 

Dr. T. Z. Cason, F.A.C.P Jacksonville, is the Director of the Postgraduate 
Committee. Dr. George L. Cook, F.A.C.P., Tampa, and Dr. W. Wellington George, 
F.A.C.P West Palm Beach, are members of the Committee. 


Dr. Raphael Isaacs, F.A.C.P., Chicago, will be the Medical Director of the neivlj' 
incorporated Hematology Research Foundation. The Foundation has been set up and 
is being financed by prominent lay persons, and one of the first problems for investi- 
gation will be a study of leukemia. 


Dr. Edward L. Tuohy, F.A.C.P., Duluth, has been elected President of the Min- 
nesota State Medical Association. Dr. Sidney A. Slater, F.A.C.P., Worthington, 
and Dr. J. Arnold Bargen, F.A.C.P., Rochester, are Vice-Presidents. Dr. Benjamin 
B. Souster, F.A.C.P., St. Paul, is the Secretary. 


Dr. Stockton Kimball, F.A.C.P., Associate in Medicine and Pharmacology, and 
Dr. Lawrence E. Hummel, F.A.C.P., Assistant Dean and Assistant Professor of 
Medicine, University of Buffalo School of Medicine, have returned from a study of 
malaria and other tropical diseases in Guatemala. 


On May 18, Dr. William H. Sebrell, Jr., F.A.C.P., Chief of the Division of 
Chemotherapy, National Institute of Health, delivered the eighth Harvey Society 
Lecture of the New York Academy of Medicine, on “The Relation Between Sulfon- 
amide Drugs and Vitamin Deficiencies.” 


The late Dr. Charles W. Burr, F.A.C.P., Emeritus Professor of Mental Diseases, 
University of Pennsylvania, bequeathed $200,000.00 to the endowment fund of the 
University; also left his library of some 19,000 volumes to the University Library. 


Dr. Joseph McFarland, F.A.C.P., Philadelphia, completed in the early spring a . 
medical lecture tour of Costa Rica and Central America. 


Dr. Harry C. Schmeisser, F.A.C.P., has resigned as Chief of the Division of 
Pathology at the University of Tennessee College of Medicine, but he will continue as 
Professor of Pathology. 


Dr Edward L. Turner, F.A.C.P., President of Meharry Medical College, Nash- 
ville Tenn recently announced a grant by the General Education Board of the Rocke- 
feller Foundation of $4,000,000 for endowment and $ 300,000 for a contingent fund 
{or the above institution. 


Dr William C. Chaney, F.A.C.P., Governor of the College for Tennessee, has 
je en elected President-Elect of the Tennessee State Medical Assoaation. 

Dr. Ernest R. Zemp, F.A.C.P., Knoxville, was reelected for the twenty-first 
;onsecutive year as speaker of the Association’s House of Delegates. 
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The following Fellows of the College gave a radio broadcast in connection with 
the Doctors at War program of the American Medical Association, as indicated 
below : 

Major General George F. Lull, (MC), USA, Washington, D. C.— . June 3, 1944, 
"Medicine in the Front Lines”; 

Dr. James E. Paullin, Atlanta, Ga— June 11, 1944, "War and the Medical Profession” ; 
Colonel W. Paul Holbrook, (MC), AUS, Air Surgeon’s Office — June 13, 1944, 
“Rheumatic Fever in the Army Air Forces” ; 

Lieutenant Colonel Howard A. Rusk, (MC), AUS, Air Surgeon’s Office — June 13,. 

1944, “Convalescent Training Program in Army Air Forces Hospitals” ; 
Brigadier General James S. Simmons, (MC), USA, Washington, D. C. — June 17, 
1944, “Mechanized Dandruff.” 


Dr. Frank J. Milloy, F.A.C.P., Phoenix, was najned Secretary of the Arizona 
State Medical Association at its annual meeting in April. 


A reading room at St. Luke's Hospital has been dedicated to Dr. Arthur R. 
Elliott, F.A.C.P., Senior Consulting Physician. Dr. Elliott was responsible for ob- 
taining funds to develop the Library. 


Dr. Buell H. Van Leuven, F.A.C.P., Traverse City, Michigan, has been appointed 
Health Director of Chippewa County, and will have his headquarters in Sault Ste. 
Marie. 


Dr. Frederick R. Taylor, F.A.C.P., Associate Professor of Clinical Medicine, 
Bowman Gray School of Medicine, Winston-Salem, has been named Professor of 
Medical Literature, a newly created position. A course is being devised to give 
instruction in the relative value of various publications, ethics of medical writing, 
editing of medical papers, methods of keeping abreast of medical literature, etc. 


Dr. Edgar McNamee, F.A.C.P., Cleveland, has been made President-Elect of the 
Ohio State Medical Association. 


Under the presidency of Dr. Karl J. Henrichsen, F.A.C.P., the American Acad- 
emy of Tuberculosis Physicians held its annual meeting at Chicago, June 13. 


Dr. Walter P. Gardner, F.A.C.P., for several years Superintendent of the Anoka 
State Hospital, recently resigned and will return to private practice in St. Paul, Minn. 


Dr. Jay C. Davis, F.A.C.P., Minneapolis, has been elected Vice-President of 
the Minneapolis Academy of Medicine. 


Dr. Francis E. Harrington, F.A.C.P., Commissioner of Health of Minneapolis, 
has been elected President of the Minnesota Public Health Association to succeed 
Dr. Sidney A. Slater, F.A.C.P., Worthington. 


Dr. Marvin L. Graves, F.A.C.P., Houston, recently received the honorary degree 
of Doctor of Science, conferred by Baylor University. 
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T11 . Dr Harry A. Durkin, F.A.C.P., Peoria, lias been elected President of the 
Illinois Heart Association. 


Di. Phillip H. Jones, Jr., F.A.C.P., New Orleans - , has been elected a Vice-Presi- 
dent of the Louisiana State Medical Society. 


Under the presidency of Dr. Joseph T. Beardwood, Jr., F.A.C.P., Philadelphia, 
the Ameiican Diabetes Association held its fourth annual meeting at Chicago, June 11. 

Colonel Leonard G. Rowntree, (MC), AUS, F.A.C.P., delivered the Banting 
Memorial Lecture on “Experiences of the Selective Service System with Glycosuria.” 


The Association for the Study of Internal Secretions, under the presidency of 
Dr. E. Kost Shelton, F.A.C.P., Los Angeles, held its twenty-seventh annual meeting 
in Chicago, June 12—13. Among the guest speakers were Dr. Maurice Fremont- 
Smith, F.A.C.P., Boston, and Dr. Willard O. Thompson, F.A.C.P., Chicago. 


The American Society of Clinical Pathologists held its twenty-third annual 
meeting in .Chicago, June 8-11, under the presidency of Dr. Walter S. Thomas, 
F.A.C.P., Rochester, N. Y. 

Colonel James E. Ash, F.A.C.P., curator of the Army Medical Museum, Wash- 
ington, D. C., conducted a seminar on “Pathology of Tropical Diseases”; Dr. Israel 
Davidsolm, F.A.C.P., Chicago, was the moderator. 


The forty-fifth annual meeting of the American Therapeutic Society was held 
in Chicago, June 10, under the presidency of Dr. William V. Watson, F.A.C.P., 
Toronto, Ontario. 


The forty-sixth annual meeting of the American Gastroenterological Association, 
under the presidency of Dr. Sara M. Jordan, F.A.C.P., Boston, was held in Chicago, 
June 12—13. At the annual dinner meeting the Friedemvald Medal was presented to 
Dr. Anton J. Carlson, F.A.C.P., Emeritus Professor of Physiology at the University 
of Chicago School of Medicine, and to Dr. Andrew C. Ivy, F.A.C.P., Professor of 
Physiology and Pharmacology at Northwestern University Medical School. 


Dr. Thomas Parran, F.A.C.P., Washington, D. C., has received a re-appointment 
as Surgeon General of the U. S. Public Health Service for another term of four 
years. 

Dr. A. Austin Pearre, F.A.C.P., and Dr. John S. Derr, F.A.C.P., both of 
Frederick, have been elected President and Second Vice-President, respectively, of the 
Frederick County (Md.) Medical Society. 


Dr Cecil O. Patterson, F.A.C.P., and Dr. Merritt B. Whitten, F.A.C.P., have 
been elected . Secretary and Treasurer, respectively, of the Dallas Southern Clinical 

Society 

Dr." Whitten has also been elected President of the Texas Club of Internists. 


Dr. Neil D. Buie, F.A.C.P., Marlin, Tex., is Vice-President of the Federation 
of the State Boards of the United States. 
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Dr. James Alexander Miller, M.A.C.P., a former President of the American 
College of Physicians and of the National Tuberculosis Association, was awarded the 
Trudeau Medal for meritorious achievement in the prevention and treatment of 
tuberculosis at the last meeting of the National Tuberculosis Association in Chicago, 
May 10. 


Dr. Arthur Grollman, F.A.C.P., heretofore research professor of medicine and 
associate professor of physiology and pharmacology at the Bowman Gray School 
of Medicine, Winston-Salem, N. C., has accepted an appointment as professor of ex- 
perimental medicine at the Southwestern Medical College, Dallas, beginning July 1. 


New Edition of Directory of Medical Specialists to Be Published 

The third edition of the Directory of Medical Specialists listing names and 
biographic data of all men certified by the fifteen American Boards is to be published 
early in 1945. Collection of biographic data of the Diplomates certified since the 1942 
edition, and revision of the older listings in that volume, are now going forward 
rapidly. Diplomates are requested to make prompt return of notices regarding their 
biographies as soon as possible after receiving the proper forms from the publication 
office soon to be mailed to them. 


WAR-TIME GRADUATE MEDICAL MEETINGS 

Region No. 3 (New York) — Dr. O. R. Jones, Chairman; Dr. N. Jolliffe, Dr. H. W. 
Cave. 

Rhoads General Hospital, Utica, Nezv York 

July 20 Blood and Blood Substitutes: Their Indications and Uses — Dr. Frederick 
Marty 

August 17 Wounds of the Extremities and Their Management — Dr. Roscoe Severance 

Region No. 5 (Maryland, District of Columbia, Virginia, West Virginia) — Dr. J. 
A. Lyon, Chairman ; Dr. C. R. Edwards, Dr. G. L. Weller. 

United States Naval Hospital and United States Naval Academy 
Dispensary, Annapolis, Maryland 

July 21 Drug Allergies — Dr. Nathan B. Herman 

Region No. 14 (Indiana, Illinois, Wisconsin)— Dr. W. O. Thompson, Chairman; 
Dr. N. C. Gilbert, Dr. W. H. Cole. 

Mayo GcncYal Hospital, Galesburg, Illinois 

July 19 Peripheral Vascular Diseases 

a. Diagnosis and Conservative Treatment 

b. Surgical Treatment 

Camp Ellis , Illinois 

July 19 High Blood Pressure 

a. Pathological — Physiological Basis — Conservative Therapy 

Renal Extracts 

b. The Surgical Treatment 
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Camp McCoy, Wisconsin 

July 19 Conditions Affecting Glucose Metabolism 

a. Endocrine— -Pituitary — Thyroid — Adrenal — Pancreatic 
b ‘ Renal > Alimentary, Hepatic. Diff. Diagnosis and Treatment 

Camp Grant , Illinois 

July 19 Diseases of the Intestinal Tract 

a. Regional ileitis, colitis, diverticulitis. Diagnosis and Treatment. 

b. Dysentery-Amebic and Bacillary 

c. Malignancies 

Truax Field, Wisconsin 
July 19 Dermatological Diseases 

Clinic with Presentation of Cases and Slides. Diagnosis and 
Treatment. 

a. The Less Common Venereal Diseases 

Lymphogranuloma Venereum, Granuloma Inguinale, Chancroid, 
Yaws — Slides — Diagnosis and Treatment. 

Scott Field, Illinois 

July 19 Malignancies in the Army Age Group 

a. Melanomata 

b. Teratomata ' 

c. Lymphoblastomata 

Chanutc Field, Rantoul, Illinois 

July 19 Virus and Rickettsial Diseases 

a. Virus diseases 

b. Rickettsial diseases 

Lieutenant General Robert Kho-sheng Lim, Chief of the Supervising and Plan- 
ning Commission of the Chinese Army Medical Service, who has recently arrived in 
this country on a military mission, has given an interesting account of the methods 
used to meet China’s critical shortage of trained medical personnel. This shortage is 
described by General Lim as "the Chinese Army’s most serious medical problem.” 

In Free China today, there are only about 6,000 fully trained physicians, he said. 
Only 3,000 of these are serving with the Chinese Army. To meet this shortage; 
eight thousand young Chinese men and women, many of them only 17 years of age 
and none over 25, are carrying the burden of medical treatment of wounded Chinese 
soldiers. These young people are known as junior medical aides, and go into the 
field after intensive training of six and even only three months. 

The training of these medical aides is accomplished in six Emergency Service 
Training Schools which were organized partly with funds supplied by the American 
Bureau for Medical Aid to China and which are today being supported by funds 
obtained by United China Relief through the National War Fund. Only the most 
basic medical training and instruction in only the most common diseases can be given 
to the junior medical aides, since the need for their services is so great, Dr. Lim 
said. The training consists of instruction in first aid, in setting bones and treating 
fractures, in immunization, in preventive medicine and in general sanitation. 

The efficacy of their training and the young people's efficiency in putting into - 
practice their limited medical knowledge is shown partly by the fact that there has 
been no major epidemic in the Chinese Army or in China for six years. 
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The Emergency Medical Service Training Schools graduates go into small towns 
or villages near the front lines, and set up medical stations and dispensaries. 
“Civilians and soldiers alike are given medical treatment,” said General Lim, “be- 
cause in areas where the Chinese soldiers depend for food and other necessities upon 
the local population, and especially when they remain over long periods in one 
area, the good health of the civilians is essential. Many backward villages which 
never before had medical service of any kind, are now receiving it.” 

Shortage of equipment must often be handled with new methods, such as those 
used in vaccinations. In normal medical practice, an individual ampule of vaccine is 
used for each person. But because it is impossible to obtain materials for large 
quantities of ampules, the Chinese Army Medical Service is using large ampules con- 
taining sufficient vaccine for 100 vaccinations, and is administering to groups of 100 
at a time. 

General Lim organized the Chinese Red Cross Medical Relief Corps in 1937, 
and created hundreds of mobile operating units, known as "hospitals on muleback,” 
which for seven years have operated as near as a half mile to the fighting lines. 
Last June, General Lim was awarded the Legion of Merit by President Roosevelt. 


Fund for Research in Psychosomatic Medicine 

The National Committee for Mental Hygiene announces the establishment of a 
fund for research in psychosomatic medicine to stimulate and subsidize research in 
the psychosomatic aspects of the diseases chiefly responsible for disability and death. 
The fund will be directed by Dr. Edward Weiss, Philadelphia, and administered under 
the direction of Dr. George S. Stevenson, New York, medical director of the Na- 
tional Committee for Mental Hygiene. Projects will be considered by a committee 
composed of Drs. Charles A. Aldrich, Rochester, Minn., Franz Alexander, Chicago, 
Stanley Cobb, Boston, John Romano, Cincinnati, and Lieut. Col. William C. Men- 
ninger. Additional information may be obtained from Dr. Weiss, 269 South 19th 
Street, Philadelphia 3. 


The program for the Annual Meeting of the Association of Military Surgeons of 
the United States to be held at the. Pennsylvania Hotel, New York City, November 
2 to 4, inch, is being rapidly completed. In addition to addresses by the Surgeons 
General of the Army, Navy, and U. S. Public Health Service and by other dis- 
tinguished guests, there will be formal papers, panel discussions and scientific and 
technical exhibits on the latest advances in military medicine. 


Doctor Draft May Endanger U. S. Health 

Atlanta, Ga. — Dr. James E. Paullin, retiring president of the American Medical 
Association, in a nationwide CBS radio broadcast during the program, “The Doc- 
tor Fights” (June 6) warned against “an alarming situation” in medicine, seriously 
threatening the public health, because so many doctors are in the armed forces and 
it is difficult to obtain draft deferments for premedical students. Dr. Paullin as- 
serted that “so hazardous is this situation as it relates to the health and welfare of the 
American people that several special committees of the American Medical Association 
are working seriously on this problem right now.” 

He pointed out that, in age groups over 45, “there are now more deaths among 
doctors than statistics would lead us to expect — simply because of the excessive strain 
placed upon these doctors by today’s difficult times.”' 
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“Today with more than 60,000 doctors in the armed forces and with the Army 
and Navy taking more than half of the new graduates each year, an alarming 
situation has developed which in the future may seriously threaten the public 
health,” he said. 

“About 3,600 doctors are entering the armed services annually. There is an 
annual deficit each year of at least 2,200 doctors, because the vacancies created in 
medical ranks by death or forced retirement from practice because of age or illness 
cannot be filled. The reason for this lies in the difficulty of deferring premedical 
students, and in keeping our classes filled with otherwise draft-exempt men or with 
women. 

“The problems of medical care are fundamental to the reconstruction and re- 
habilitation of our nation in the postwar period,” he said. “The medical profession of 
this nation is willing to take the lead in planning the evolutionary changes that are 
bound to occur.” 

Medicine’s most important current problem, Dr. Paullin asserted, “is the main- 
tenance of a constant flow of physicians from our medical schools to supply the 
civilian population and the armed forces now and in the postwar period.” 

“The education of a modern doctor,” he explained, “requires a period of pre- 
medical education. Even when it is accelerated to the utmost, it takes a year and a 
half. Then comes medical education which, even when speeded to the greatest rate, 
requires two and one-half years additional. Besides every doctor must have, even in 
wartime, at least nine months of internship in a good hospital. In peacetime this 
may be a year or even two years of additional ' training.” 
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OBITUARIES 

DR. VIRGIL EARL SIMPSON 

Dr. Virgil Earl Simpson, F.A.C.P., ail . outstanding Internist of the 
South, died in Louisville, Kentucky, on May 3, 1944. Dr. Simpson was 
born on May 11, 1875, in Jefferson County, Kentucky. He obtained his 
A.B. in 1908 from the University of Louisville, and M.D. in 1900 from 
the University of Louisville School of Medicine. Part of his earlier career 
was spent as a high school teacher. He joined the faculty of the University 
of Louisville School of Medicine as instructor in pharmacology and 
therapeutics in 1902; subsequently he became Associate Professor and Clini- 
cal Professor of Medicine. 

For many years he was member of the staff of the Louisville City Hos- 
pital, the Norton Memorial Infirmary, the Kentucky Baptist Hospital, St. 
Joseph’s Infirmary, Masonic Widows & Orphans Home, and Kosair Hos- 
pital for Crippled Children. He was a member of the Revision Committee 
of the U. S. Pharmacopoeia; Captain of the Medical Corps, Kentucky Na- 
tional Guard, 1909-16; service on the Mexican border, 1916-17 ; Major in 
the Medical Corps, U. S. Army, 1918-19, with overseas service as Com- 
manding Officer of Company Hospital No. 8, Montigny le Roi, France. 

A Diplomate, with special certification in gastroenterology, of the Ameri- 
can Board of Internal Medicine; formerly, Secretary, Treasurer, and Presi- 
dent, Jefferson County Medical Society; Member of the Kentucky State 
Medical Association, Southern Medical Association, American Heart As- 
sociation, American Gastroenterological Association. For several years he 
served in the House of Delegates of the American Medical Association. He 
became a Fellow of the American College of Physicians in 1921, and rarely 
missed a College meeting, contributed to the Annals of Internal Medi- 
cine, as well as the annual meetings of the College, and was the author of 
many published papers. 

Dr. Simpson was a man of very strong convictions. He was strongly 
opposed to the Murray-Wagner-Dingell Bill, and his death came suddenly 
after completing a vigorous address to the First District Nurses Association 
of Kentucky against the provisions of this Bill. As a teacher, diagnostician 
and clinician he enjoyed an enviable reputation. It is doubtful if in the 
entire Southland, and certainly not in Kentucky, one has worked so un- 
selfishly, tirelessly, and unceasingly, and contributed more to organized medi- 
cine, than has Dr. Simpson. He will be sorely missed by his many patients, 
the Medical Department of the University of Louisville, and the Medical 
Profession of the entire South. 

C. W. Dowden, M.D., F.A.C.P., 

Governor for Kentucky 
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DR. HUGH FRANCIS CRAWFORD 

Di. Hugh Francis Crawford died at his home in Memphis February 18, 
1944. In his death the South has lost a physician who stood for the highest 
piinciples in our profession. Fie was highly intelligent, industrious and 
studious. IFe kept himself well informed in medical progress and used his 
knowledge to great advantage in the treatment of his patients. 

Dr. Crawford was born in Williston, Tennessee, on June 16, 1882. He 
attended the Vanderbilt University for his academic work and the Memphis 
Medical College for his medical training. He devoted a lot of time to post- 
graduate work, spending most of his time at Tulane University. 

He practiced medicine for twenty years in Wilson, Arkansas, and twenty, 
years in Memphis where he limited his work strictly to Internal Medicine.. 
He was not only one of our leading physicians, but also built up a fine repu- 
tation as a teacher. He was an Associate Professor at the University of 
Tennessee Medical School. 

He has been a Fellow of the American College of Physicians since 1936; 
a Diplomate, American Board of Internal Medicine ; member, Southern Medi- 
cal Association, Tennessee State Medical Association, Memphis and Shelby 
County Medical Society and West Tennessee Medical Society; Fellow, 
American Medical Association. 

Wm. Calvert Chaney, M.D., F.A.C.P., 

Governor for Tennessee 

DR. MICHAEL ALBERT ALBL 

Dr. Michael Albert Albl (Associate), Cleveland, Ohio, died February 
19, 1944, of pneumonia at the age of 74. He was born October 8, 1869, 
and after completing a preliminary education was graduated from Western 
Reserve University School of Medicine in 1892. Dr. Albl also was a 
graduate pharmacist. 

He was extremely interested not only in medicine, but in the field of 
literature, and was a member of the Cleveland Library Association and 
Cleveland Clinical Club. He was a member of the Academy of Medicine, 
Fellow of the American Medical Association, and was an Associate of the 
American College of Physicians since 1925. He was a member of the 
Staff of St. Alexis Hospital 

A. B. Brower, M.D., F.A.C.P., 

Governor for Ohio 

DR. WILLIAM EDWARD NESBIT 

William Edward Nesbit, M.D., F.A.C.P., of San Antonio, Texas, died 
on April 5, 1944, after an illness of only three days, of virus pneumonia. 

He was in his fifty-sixth year. 
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Dr. Nesbit graduated from Johns Hopkins University Medical School 
in 1913, and after serving as interne in hospitals in Roanoke, Virginia, ami 
Baltimore, Maryland, he entered the Regular Army Medical Corps in 1917. 
Graduating from the Army Medical School, he went overseas with the 
Ninetieth Division in 1918, and was seriously wounded at St. Mihiel. At the 
end of the War, after his recovery, he settled in San Antonio, Texas, limiting 
his work exclusively to Internal Medicine. He was for many years Chief of 
Medical Service of the Robert B. Green Memorial Hospital. Besides being 
a member of the State, Southern, American Medical, and American Heart 
Associations, he was one of the organizers of the Texas Club of Internists, 
and since 1928 a Fellow of the American College of Physicians. 

At the time of his death Dr. Nesbit was Chairman of the local Com- 
mittee on Procurement and Assignment, Chairman of tire Screening Com- 
mittee of the Selective Service for more than two years, and devoted one-half 
of each day examining at the Induction Center, Dodd Field. A colleague 
has stated that “Dr. Nesbit was one of the honest and therefore one of the 
kindest and gentlest of men. Medicine to him was never a business and it 
was always more than a science. He cared for neither wealth nor fame, but 
loved his work because it furnished him with an opportunity to comfort and 
to help all those who suffer pain.” 

He is survived by his widow, Mrs. Fairfax Janin Nesbit, a daughter 
Fairfax Janin, and a sister Mrs. Zoie Nesbit Strother. 

M. D. Levy, M.D., F.A.C.P., 

Governor for Texas 

DR. ROLAND N. KLEMMER 

The sudden and untimely death of Dr. Roland N. Klemmer on May 9, 
1944, has come as a shock to all who knew him. Dr. Klemmer had been on 
active duty with the Medical Corps of the United States Navy, as a Lieu- 
tenant Commander, since December 29, 1941, when he volunteered for 
service. At the time of his death, he was stationed in New Caledonia, where 
he had been in charge of the medical section of a naval mobile hospital. 

Dr. Klemmer was born in Springfield, Massachusetts, in 1898. He 
received his A.B. degree in 1918 from Franklin and Marshall College, and 
was graduated in 1922 from the University of Pennsylvania School of Medi- 
cine. Dr. Klemmer later availed himself of postgraduate study in cardiology 
at the University of Pennsylvania Graduate School of Medicine and Harvard. 
Medical School. 

Shortly after receiving his medical degree, he became Pathologist at the 
Lancaster General Hospital, where he served for some years. Following 
this, he became Cardiologist and Chief of Staff at the Lancaster General 
Hospital, and from 1933 to 1938, Dr. Klemmer was Chief of Staff at the 
Lancastei County Hospital. Prior to going on active duty with the Navy, 
he resided in Lancaster, Pennsylvania. 
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• Dr. Klcmmer was a member of the Lancaster County Medical Society, 
ennsylvania State Medical Association and American Medical Association, 
lie was a bellow of 1 he American College of Physicians since 1930, and was 
likewise a Diplomate of the National Board of Medical Examiners and 
American Board of Internal Medicine. 

In addition to the personal loss to his fellow associates and friends, medi- 
cine has lost one of its most capable students and staunch supporters. Dr. 
Klemmer was an inspiring leader in the medical profession, and his passing 
is acknowledged with humble tribute. 

Edward L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 

DR. JACOB EARL MEENGS 

Dr. Jacob Earl Mcengs, F.A.C.P., died February 2, 1944, of valvular 
heart disease, arteriosclerosis and general edema with pleuritic effusion on 
the right side. 

Dr. Meengs was born in Holland, Michigan, August 4, 1881, and re- 
ceived his M.D. at Rush Medical College in 1904. He was Resident Physi- 
cian in Lennox Hill liospital, New York City, from 1911 to 1913, and did 
postgraduate work in 1913 and 1914 at the Victoria Augusta Hospital, 
Berlin, Germany, and at the Allgemeine Krankenhaus, Vienna, Austria. He 
was a member of Kent County Medical Society and Michigan State Medical 
Society; Fellow of the American Medical Association and of the American 
College of Physicians ; Diplomate, American Board of Internal Medicine. 

Dr. Meengs was not known to the writer, but I am advised by those of 
his colleagues who knew him best that he was a quiet, reserved, studious man, 
slow to take up new methods, but respected by his fellow practitioners and 
the public. 

P. L. Ledwidge, M.D., F.A.C.P., 
Acting Governor for Michigan 

DR. FRANK BOLLES WAKEMAN 

Colonel Frank Bolles Wakeman, who was a Fellow of the American 
College of Physicians, died March 17, 1944, at Fort Monmouth, New Jersey, 
of a coronary occlusion. 

Colonel Wakeman was born at Sidney, New York, on May 15, 1896. 

' He graduated in pharmacy from Valparaiso University in 1915, received his 
degree in pharmaceutical chemistry in 1916 and a B.S. in chemistry from 
the same school in 1917. From August 1917 to May 31, 1919, he served as 
first lieutenant, infantry, Officers Reserve Corps, going overseas with the 
369th U. S. Infantry. After several years spent in the educational field, 
part of the time as a high school principal, he matriculated at the Indiana 
University School of Medicine, where he received his M.D. in 1926. After 
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graduation and the completion of an internship at Walter Reed General 
Hospital, he practiced medicine in Indiana until 1928 when he was appointed 
a first lieutenant in the Medical Corps, Regular Army. He was promoted 
to captain, U. S. A., on June 3, 1928, major, U.S.A., on June 4, 1937, 
lieutenant colonel, A.U.S., on February 1, 1942, and colonel, A.U.S., on 
September 8, 1942. 

During his Army career Colonel Wakeman continued his scientific 
studies, receiving the degree of Master of Arts from Catholic University 
of America in 1933 and the degree of Doctor of Philosophy from the same 
institution in 1935. In 1937 he earned the degree of Doctor of Public 
Health from Johns Hopkins School of Public Health. Service courses 
which he completed were the basic course, Army Medical School, in 1929, 
and the advanced course, Army Medical School, in 1936; the basic course, 
Medical Field Service School, Carlisle Barracks, in 1929, and the advanced 
course at the same school in 1938; and the Command and General Staff 
School, Fort Leavenworth, Kansas, in 1940. Teaching assignments during 
this period included a tour as instructor in biochemistry at the Army Medical 
School from 1932-1936, and a tour as instructor in sanitation at the Medical 
Field Service School from 1937-1939. In 1938 he was awarded the Henry 
Wellcome prize by the Association of Military Surgeons of the United States 
. for his essay on “A Specific Somatic Polysaccharide as the Essential Im- 
munizing Antigen of the Typhoid Bacillus.” 

In February 1940 Colonel Wakeman was assigned to the Training 
Division, Surgeon General’s Office, and became its director in July of the 
same year. While serving in that capacity Colonel Wakeman laid the plans 
and was more responsible than any other man for the execution of the vast 
training program of the Medical Department during the current emergency 
and war. It is indeed fortunate that a man of such foresight, organizing 
ability, and energy was available to the Medical Department during this 
period. 

Norman T. Kirk, Major General, U.S.A., 

A.C.P. Governor 


DR. JACOB GUTMAN 

Dr. Jacob Gutman, F.A.C.P., Brooklyn, New York, died in the Pres- 
byterian Hospital, May 7, 1944, following a short illness. He was born in 
Riga, Latvia, June 22, 1876; attended the Alexandre Gymnasium and the 
School of Catherine the Great, Riga; M.D., 1900, Cornell University Medi- 
cal School; Phar.D., 1914, University State of New Jersey; for many years, 
Medical Director of the Brooklyn Diagnostic Institute ; Consulting Physician, 
Manhattan General (New York City), Shore Road, Boro Park General, 
Riverdale and Williamsburgh Maternity Hospitals; Chief Medical Diag- 
nostician and Honorary Surgeon, New York City Police Department. 
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Dr. Gutman was a member of his county and state medical societies, 
American Medical Association, American Therapeutic Society, American 
Congress of Physical Therapy, American Medical Editors and Authors As-, 
sociation, Williamsburgh Medical Society, East New York Medical Society 
and others. . He had been a Fellow of the American College of Physicians 
since 1920. He was the author of many published papers, and of “Modern 
Drug Encyclopedia and Therapeutic Guide.” 

Asa L. Lincoln, M.D., F.A.C.P., 
Governor for Eastern New York 

DR. HARRY J. BELL 

Dr. Harry J. Bell, F.A. C.P., Dawson, Pa., died September 30, 1943, aged 
76. Dr. Bell was born at Arendtsville, Adams County, Pa., in 1868. He 
attended the public schools and spent one year in the preparatory department 
at Muhlenberg College. He received his Medical Degree from the Medico- 
Chirurgical College of Philadelphia in 1892. For many years, he had been 
on the staff of the Connellsville State Hospital. He was a member of the 
Fayette County Medical Society, Pennsylvania State Medical Society, Ameri- 
can Medical Association, and had been a Fellow of the American College of 
Physicians since 1924. 
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GLYCOSURIA IN MENINGITIS * 

By Frank Ferguson, M.D., and David Barr, M.D., F.A.C.P., 

New York , N: Y. 

Since 1884 1 there have been in the literature scattered references to the 
occurrence of glycosuria in meningitis. Some have been in the form of case 
reports, and in several emphasis has been placed on the rarity of the associa- 
tion. Our interest in the subject was excited by the admission to the New 
York Hospital of a comatose woman of 41 with signs both of meningitis 
and of diabetic coma. Therapy begun simultaneously for both conditions 


Table I 


Etiology 

Total Cases 

No Glycosuria 

Initial 
Glycosuria 
with Previous 
History of 
Glycosuria 

Post- 

Infusion 

Glycosuria 

Unexplained 

Initial 

Glycosuria 

Meningococcus 

26 

14 

1 

2 

9 

Pneumococcus 

8 

3 

1 

3 

1 

Staphylococcus 

8 

4 


2 

2 

Lymphocytic chorio menin- 

3 

2 


1 


gitis 


1 




Streptococcus 

2 

1 

< 

1 


E. coli 

1 

1 




II. influenzae 

2 

2 




Tubercle bacillus 

6 

4 


1 

1 

Syphilis 

3 

2 


1 


Mumps 

2 

2 


1 


Toxoplasma 

1 

1 




Unknown 

10 

6 


3 

1 

Total 

72 

42 

2 

14 

14 


resulted in uneventful recovery from the meningitis and in the prompt 
disappearance of glycosuria. A study of this case led to a review of the 
recoids of patients admitted to the New York Hospital during the preceding 
four years, with the specific purpose of determining the incidence of glyco- 
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suria or other evidences of disturbed carbohydrate metabolism in the course 
of meningitis. 

Records were found of 72 cases of meningitis, 30 of whom showed 
g ycosuria. Fourteen of the 30 cases had received infusions of dextrose 
solution at some time before the appearance of glycosuria. In the remaining 
. ^ cas es, cause, for the glycosuria other than the meningitis itself was not 
immediately evident. In table I the cases of meningitis are listed according 
to their etiology, lable 2 displays certain details of the 16 cases which had 
unexplained glycosuria. Further details of these cases are presented in the 
following summaries. 


Table II 


Case 

No. 

Sex 

Age 

Causative 

Organism 

Glycosuria 

j Acctomiria 

Ini- 
'1 tial 
Blood 
Sugar 

Ini- 

tial 

C.S.F. 

Sugar 

Ini- 

tial 

CO; 

I Insuli 
Units 

Pre- 

vious 

Evi- 

dence 

Dia- 

betes 

Maxiimtn 

Dur- 

ation 

Days 

Maximtin 

Dur- 

ation 

Days 

i 

F 

8 

Meningococcus 

+ + 

2 

+ 

3 

155 

103 

29 

0 

No 

2 

F 

36 

Meningococcus 

+ 4- 

2 

+ + 

1 

153 

10 

54 

0 

No 

3 

M 

34 

Meningococcus 

+ + 

2 

+4* 

2 

244 

3 


0 

No. 

4 

M 

6 

Meningococcus 

+ 4* 4- 4- 

3 

+ + 

1 


5 


0 

No 

5 

F 

18 

Meningococcus 

+ + 

! 

++++ 

2 


0 


75 

No 

6 

M 

16 

Meningococcus 

+ + + 

1 

o 


122 

0 


0 

No 

7 

F 

19 

Meningococcus 

+ + 

1 

0 


150 

26 


0 

No 

8 

M 

47 

Meningococcus 

+ + + + 

10 

++ 

1 

209 

110 

69 

20 

No 

9 

F 

26 

Meningococcus 

+ + + 

3 

+++ 

3 

212 

10 


0 

No 

10 

F 

18 

Meningo- 

+ + + 

3 

++ 

3 


59 


0 

No 




coccus — ? 










11 

M 

4 

Pneumococcus 

+ + + + 

3 

++ ■ 

3 I 


51 

48 

0 

No 

12 

F 

13 

Staphylococcus 

+ 

2 




59 


0 

No 

13 

M 

49 

Staphylococcus 

+ + 

1 



[ 


j 

0 

No 

14 

M 

43 

Tubercle 

4- 

1 




0 


0 

No 

15 

F 

57 

Pneumococcus 

++ 

6 

F++ + 

i 

[ 

140 

[ 

900 

Yes 

16 

F 

41 

Meningococcus 

■F + + + 

2 

+ + 

i 

441 


14 

245 

Yes 


Case 1. A girl of 8 one year before entering the hospital had a urine examina- 
tion which was negative for sugar. She was admitted after a few hours of fever, 
headache, vomiting, delirium, and semi-coma. Examination revealed numerous 
petechial spots, a stiff neck, strabismus, drowsiness, hyperactive reflexes, and bilateral 
positive Babinski reflexes. At the time of admission her blood sugar was. 155 mg. 
per cent, CO„ capacity 29 vol. per cent, white blood cells 21,300. Cerebrospinal fluid 
was cloudy with 11,000 white blood cells, Pandy 3 +, sugar 103 mg. per cent.. Menin- 
gococci were cultured from both blood and spinal fluid. She was treated with sulfa- 
diazine for 13 days. On the second ‘day her urine showed a trace of sugar and a 
faint trace both of acetone and of diacetic acid. The C0 2 capacity had risen to 53 vol. 
per cent. On the third day there was still a faint trace of acetone but thereafter 
the urine was normal. The temperature became normal on the fourth day, the 
leukocyte count on the fifth day. Blood sugar was 96 mg. per cent, the blood culture 
was negative and the cerebrospinal fluid had become almost normal on the seventh day. 
Convalescence was uneventful and she was discharged without symptoms on the fif- 
teenth day. Two months later she was reported to be entirely well. 

Case 2 was a woman of 36, whose urine examination two years before had been 
entirely negative. She was admitted to the hospital following a week of upper res- 
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piratofy infection, two days of muscle aching, chills and restlessness, and a few houis 
of headaches, vomiting and stiff neck. On examination she was semi-comatose with 
a temperature of 40° C., signs of meningeal involvement and a hemon hagic 1 ash. 
Examination of her urine showed sugar 2 +, acetone 2 -f , diacetic acid 4 + , leuko- 
cytes 9,900, fasting blood sugar 153 mg. per cent, CO., capacity 54 volumes per cent. 
The cerebrospinal fluid contained 36,000 white blood cells and had a sugar content of 
10 mg. per cent. Meningococci were cultured from the ’spinal fluid. She was treated 
with sulfadiazine, intravenous glucose, and sodium bicarbonate. The meningeal signs 
cleared in a few days. On the second day, urine sugar was 2 +, acetone 0, diacetic 
acid 2 +. The urine was negative thereafter. She appeared to be completely well 
at the time of discharge from the hospital. Seven months later she was in robust 
health without residuals and with no signs of diabetes. Glucose tolerance tests * were 
as follows: 



Fasting 

l hr. 

1 hr. 

2 hr. 

3 hr. 

5th day 

86 

176 

208 

160 


6th day 

81 

185 

175 

202 

116 

Urine sugar 

0 

0 

0 

0 

0 

7 mos. later 

85 

158 

125 

83 

78 

Urine sugar 

0 

0 

0 

0 

0 


Case 3 was a man of 34 who two weeks before entry to the hospital had a mild 
upper respiratory infection. One week previously he had developed muscle aches, a 
transient pin-point rash, and chilly sensations. For two days he had been drowsy and 
had suffered from anorexia. Vomiting started one day before admission with head- 
aches and increasing stupor. Examination revealed a temperature of 38.3° C., stupor, 
dehydration, slight strabismus, and signs of meningeal involvement. Urine examina- 
tion revealed sugar 2 -f, acetone 2 +, diacetic acid 4+. Blood sugar was 244 mg. 
per cent. The leukocyte count was 26,000. The cerebrospinal fluid contained 25,000 
leukocytes and 3 mg. per cent of sugar. Gram negative diplococci were seen on smear. 
He was treated with sulfadiazine and sodium bicarbonate. On the second day the 
urine sugar was 1 +, acetone 1 +, diacetic acid 1 +. Thereafter, the urine was 
normal. On the second day the cerebrospinal fluid sugar had a value of 74 mg. per 
cent. On the fourth day he was -asymptomatic. His convalescence was entirely un- 
eventful. Sugar tolerance tests were as follows: 



Fasting 

h hr. 

1 hr. 

2 hr. 

3 hr. 

4 hr. 

13th day 

84 

142 

122 

108 

76 • 

85 

Urine sugar 

0 

0 

+ + + + 

0 

+ + + + 

0 

8 mos. later 

88 

155 

131 

92 

103 


Urine sugar 

0 

0 

± 

0 

0 



Ca^c 4 was a boy of 6, whose urine had been negative for one year before ad- 
mission. He came into the hospital after two days of fever, malaise, vomiting, neck 
pain and delirium. Examination showed a temperature of 38.2° C., dehydration, 
opist lotonos, petechial spots and moderate signs of meningeal involvement, urine 
sugar 4 -f , acetone 2 -j- , diacetic acid 2+. He was treated with sulfadiazine and 
mtrarenous glucose and with paraldehyde as a sedative. On the third day his urine 
s iowcc a trace of sugar but was normal thereafter. Meningococci were cultured from 
t te cerebrospinal fluid which had a sugar content of 5 mg. per cent. He recovered 

tion oMOD^grams'^of'^lucose^lry mouth. t0 * crance tests ' vere ^formed after the administra- 
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and was discharged on the eighteenth day. His condition appeared to be entirely nor- 
ma on the follow-up examination which, however, included no special studies of his 
carbohydrate metabolism. 

Case 5. A giil of 18 'had had an upper respiratory infection for 11 days and 
fever, headache, vomiting, and rather severe muscle pain for 24 hours. Her ex- 
amination icvealed a temperature of 42.5° C., dehydration, restlessness, semi-coma, 
injected pharynx, and signs of meningeal involvement. Urine examination showed 
sugar 2 + , acetone 4 +, diacetic acid 1 +, leukocyte count was 33,100; blood cultures 
were negative. Meningococci were cultured from the spinal fluid which contained 
23,100 leukocytes but no sugar. She was treated with infusions and with doses of 
legular insulin amounting to 75 units in the first five hours. Her urine was clear 
after six hours except for a trace of acetone on the second day. She received sulfa- 
diazine or sulfamethazine for a period of 10 days. After the seventh day she was 
asymptomatic except for bilateral seventh and ninth nerve palsies which had started 
on the second day. Sugar tolerance on the twel fth day was : 

Fasting 1 hr. 2 hr. 3 hr. 

Blood sugar 90 127 136 114 

Urine sugar 0 + 00 

She was discharged on the fifteenth day and one and a half months later had no 
signs of paralyses. Four months later she appeared to be entirely well except for 
sinusitis. 

Case 6 was a hoy' of 16, who one day preceding his admission to the hospital 
became irrational with fever, headache, chills and vomiting. Examination revealed 
temperature of 42.4° C., conjunctivitis, signs of meningeal involvement and semicoma. 
Examination showed urine sugar 3 +, acetone 0, diacetic acid 1 +, leukocyte count 
25,200, blood sugar 122 mg. per cent, blood culture negative. Meningococci were 
cultured from the cerebrospinal fluid which contained 15,000 leukocytes. The sugar 
content of the fluid was too low to read. He was treated with sulfadiazine for eight 
days. The urine became negative on the second day and he was asymptomatic after 
the seventh day. He was discharged from the hospital as cured on the sixteenth day. 
Nine months later there were no residuals of meningitis and no signs or symptoms 
of diabetes. Sugar tolerance tests were as follows: 



Fasting 

i hr. 

1 hr. 

2 hr. 

3 hr. 

2 mos. later 

89 

96 

85 

70 

.101 

9 mos. later 

98 

130 

70 

70 

69 


Case 7. A girl of 19 ten days before entry had had chills, fever, malaise, and a 
petechial rash. The eruption disappeared after about two days. Three days before 
entry she suffered from shaking chills, fever and headache. For one day she had had 
vomiting, stiff neck, drowsiness, increasing headache and a skin rash. Examination 
revealed' a temperature of 37° C„ blood pressure 110 mm. of Hg systolic and 70 mm. 
diastolic, an erythematous eruption and signs of meningeal involvement, urine sugar 
2 +, acetone 0, diacetic- acid 0, leukocyte count 20,000, blood sugar 150 mg. per cent, 
negative blood cultures. Meningococci were cultured from the cerebrospinal fluid 
which contained 23,000 leukocytes and 26 mg. per cent of sugar. She was started on 
sulfadiazine but because of hematuria was shifted after 24 hours to sulfamethazine 
which was continued for a period of 10 days. The urine was negative on the second 
day and remained so thereafter. She herself was asymptomatic after the fourth day. 
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Her convalescence was uneventful, and she appeared to be entirely well one month 
after her discharge from the hospital. Sugar tolerance tests were as follows: 


5th day 
Urine sugar 

13th day 
Urine sugar 


Fasting 

| hr. 

1 hr. 

2 hr. 

3 hr. 

77 

212 

268 

211 

74 

0 

0 

+ + 

+ + + 

+ + + 

85 

127 

150 

117 

145 

0 

+ 

+ + + 

+ + 

0 


Case 8 was a man of 47, who for two weeks had had an upper respiratory in- 
fection. For 24 hours he had had headache, profound weakness, and increasing 
stupor. At the time of admission he was semicomatose and had a petechial eruption. 
His thyroid was diffusely enlarged and the liver could be felt five finger s’-breadth 
below the costal margin. There were definite signs of meningeal involvement. His 
blood pressure was 185 mm. of Hg systolic and 105 mm. diastolic and the temperature 
was 38.3° C. Urine examination revealed sugar 4 +, acetone 2 +, diacetic acid 4 +. 
Blood sugar was 209 mg. per cent. Meningococci were cultured from the cere- 
brospinal fluid which contained 9,900 leukocytes and which showed 4 + Wassermann 
reaction. He was treated with sulfadiazine for 11 days. The meningeal signs had 
disappeared by the tenth day. The cell count and Wassermann reaction in the spinal 
fluid were normal on the seventeenth day. Acetone had disappeared from the urine 
on the second day but glycosuria continued from 2 + to 4 + for eight days, was nega- 
tive on the ninth day, 2 + on the tenth and negative thereafter. During this period 
it was suspected that he might be diabetic. Insulin was given tentatively in doses of 
10 units on the sixth and seventh days of his illness but was discontinued thereafter. 
On the seventeenth day liver function tests revealed no abnormalities and his basal 
metabolic rate was plus 2. At the time of his discharge from the hospital he had 
entirely recovered from the meningitis. His thyroid gland and his liver were en- 
larged as at the time of admission. Two weeks later his urine was found to contain 
3 + sugar. Five months after discharge no sugar or acetone was demonstrable. 
Three months after leaving the hospital he was employed as a dishwasher and was 
able to continue this work without special treatment and with no recognizable signs 


or symptoms of diabetes. 

The sugar 

tolerance 

tests were as 

follows : 



Fasting 

2 ' hr. 

1 hr. 

2 hr. 

3 hr. 

4 hr. 

4th day 

182 

212 

280 

313 

330 

322 

Urine sugar 

0 

0 

+ + 


+ + + + 


12th day 

124 

241 

270 

320 

224 

133 

Urine sugar 

0 

0 

+ + 

+ + + 

+ + + 

0 

29th day 

119 

202 

280 

295 

189 



Case 9 was a woman of 26 who for two days had suffered from muscle pains, 
headache, and fever and for 24 hours, from vomiting. Examination showed dis- 
orientation with temperature of 38.9° C., hemorrhagic rash and signs of meningeal 
involvement. Urine showed sugar 3 +, acetone 3 +, diacetic acid 0. Blood con- 
tained 1,000 leukocytes and 212 mg. per cent of sugar. Blood cultures were negative. 
i enmgococci were grown from the cerebrospinal fluid which contained 31,000 
eu-ocj tes and 10 mg. per cent of sugar. The Wassermann reaction was 4 + in the 
irst spina fluid but gradually became less positive and finally negative in subsequent 
examinations. She was treated with sulfadiazine for 12 days. On the second day 
the urine showed sugar 4 +, acetone 3 + ; on the third day, sugar 2 +, acetone 2 + 
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but neither sugar nor acetone thereafter. Weakness of the left lateral rectus muscle 
started on the thud day but gradually disappeared. She was discharged on the six- 
tcenth day without symptoms except for a diplopia which persisted for two months. 

ix nion is ater she showed no signs of diabetes, no weakness of the extraocular 
muscles. 1 here was, however, a fine tremor of the hand; her pulse rate was 92 under 
resting conditions; she had rapid changes in' mood and was easily irritated. Her 
appetite was very vigorous and she gained 16 pounds during the six months following 
lei isc large. Graves disease was suspected and she was given iodine therapeutically 
for a period of 4 months, without change in her state. At no time did she develop 
tie eye signs of hyperthyroidism; the thyroid gland was never enlarged. Sugar 
tolerance tests were as follows : 1 



Fasting 

•J hr. 

1 hr. 

2 hr. 

3 hr. 

lltli day 

90 

207 

208 

134 

122 

Urine sugar 

0 

+ 

+ + + 

+ + 

0 

14th day 

98 

173 

190 

131 

100 

Urine sugar 

0 

0 

0 

0 

0 

6 mos. later 

104 

182 

161 

114 

61 

Urine sugar 

0 

4- 

+ + 

0 

0 


Case 10. A girl of 18 had suffered for two days from fever, chill)' sensations, 
and cough. Examination showed a temperature of 39.2° C., blood pressure of 108 
mm. of Hg systolic, 64 nun. diastolic, signs of a pneumonia at the right lower lobe and 
no meningeal signs. Urine sugar was 3 +, acetone 2 +, diacetic aerd 1 +. The 
leukocyte count was 7,100 and cultures of the blood were negative. The cere- 
brospinal fluid was clear, contained 1 cell and SO mg. per cent of sugar. She was 
treated with sulfadiazine and i n fusions and was given paraldehyde as a sedative. 
Twelve hours after admission her neck became stiff and she developed positive 
Kernig and Brudzinsky signs. Her spinal fluid contained 19,000 leukocytes with a 
4 + Pandy and a sugar content of 59 mg. per cent. On the second day her urine 
showed sugar 3 +, acetone 2 +, diacetic acid 0; on the third day, 3 + sugar, 2 -f- 
acetone. Thereafter it was negative. The meningeal signs cleared in a few days and 
the pneumonia resolved on the eleventh day. She was discharged without symptoms. 
Two and a half months later she felt well and had no signs of diabetes. Her sugar 
tolerance at that time was as follows : 

Fasting § hr. 1 hr. 2 hr. 3 hr. 

2§ mos. later 104 178 100 94 94 

Urine sugar - ± 0 ± ± . 0 . 

Possibly because of early sulfonamide treatment all cultures were negative both in 
blood and spinal fluid. Although the etiological agent was not determined the case 
was considered, because of its clinical picture, one of meningococcemia with later 
development of meningococcic meningitis. 

Case 11 was a boy of 4, who for four days had had headaches with fever, loss 
of appetite and vomiting and for one day dyspnea, projectile vomiting and convul- 
sions. At the time of admission paraldehyde and. ether anesthesia were required for 
control of violent spasms. He had signs of meningeal involvement and a. right 
flaccid paralysis of the face and body. Urine sugar was 4 4-, acetone 2 +, diacetic 
acid 0. Pneumococcus Type XVIII was cultured from the spinal fluid which con- 
tained *2,600 leukocytes and 51 mg. per cent of sugar. Blood cultures were negative. 
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He was treated with sulfadiazine, infusions, and type XVIII horse serum. The urine 
showed sugar 2 + , acetone I +, on the third day but was normal thereafter. On the 
ninth day the skull plate showed signs of increased intracranial pressure and mas- 
toiditis. On the twelfth day he was asymptomatic except for right hemiparesis and 
aphasia. Sulfadiazine was discontinued on the sixteenth day. On the twentieth day 
he spoke a little and the paralyses were less marked. He was discharged on the forty- 
ninth day with only partial paralysis of the right arm. One and a half yeais aftet his 
acute illness he had attacks suggestive of petit mal and had developed spastic paralysis 
with contractures in the right arm. He was otherwise well. No urines were obtained 
but no signs or symptoms of diabetes were noted. 

Case 12. A girl of 13, with staphylococcic meningitis, had a faint trace of sugar 
in the urine during the first two days of her illness. There was no previous history of 
diabetes or of glycosuria and no other data concerning carbohydrate relationships 
were obtained. She died on the third day of observation. 

Case 13. A man of 49, with staphylococcic meningitis, brain abscess and em- 
pyema had a trace of sugar in his urine during the first day in the hospital. No other 
observations on carbohydrate metabolism were made before his death on the fifth day. 

Case 14. A man of 43, with tuberculous meningitis, had a faint trace of sugar 
in his urine on the first day following his entry to the hospital. Two months previ- 
ously his blood sugar level had been found to be 71 mg. per cent. No observations 
were made on his blood sugar or other carbohydrate relationships during the four 
days intervening between his entry and his death. 

Case 15 was a woman of 57 who six weeks before admission had had a nasal 
catarrh, gradual loss of hearing, tinnitus, and pain in the left ear. The local doctor 
found only slight injection of the drum and no mastoid pain. Four weeks before she 
was admitted to the hospital her physician discovered glycosuria with a blood sugar 
of 186 mg. per cent. He treated her with 10 units of protamine insulin each day and 
with a diet containing 70 grams of protein, 100 gm. of fat, and 200 gm. of carbo- 
hydrate. During a period of six months she had lost about 30 pounds. For two 
weeks before her entry to the hospital she had suffered from increased thirst and 
slight pruritus vulvae and for one day with chill, fever, increasing pain in the left ear 
and a stiff neck. Examination revealed a temperature of 40.6° C., dehydration, stiff 
neck, left purulent otitis media, acetone breath, drowsiness, and signs of meningeal 
involvement. The urine sugar was 2 +, acetone 4 +, diacetic acid 3 +. Blood cul- 
ture was negative and leukocytes were 14,800. Pneumococcus Type III was cultured 
from the spinal fluid, which had a 1 + Pandy and contained 3,500 leukocytes and 
140 mg. per cent of sugar. She was treated with sulfadiazine, with intravenous 
glucose, and insulin. During the first 11 days the dosage of insulin varied from 35 
units to 95 units. It was then reduced to 15 units and so continued for 13 days. 
Myringotomy yielded only one small drop of pus. A simple mastoidectomy per- 
formed on the second day showed extensive mastoid necrosis with dural involvement. 
At that time her urine still showed 4 + sugar but no acetone. On the third day 
cu tures of the cerebrospinal fluid were negative, the patient felt much improved with a 
glycosuria of 2 +. She was asymptomatic on the sixth day with urine sugar 2 +, 
oo sugar 103 mg. per cent. Thereafter only slight traces of sugar were found, 
n tie ninti day an attack of dizziness was attributed to a hypoglycemic reaction 
although the blood sugar on that morning had been 242 mg. per cent. On the eleventh 
aj t le b ood sugar was 202 and on the sixteenth day 190 mg. per cent. On the 
t" cn 9 * 0l jrth da)- she was depressed and agitated and it was thought that the insulin 
t osa & e nng it be contributing to her mental state. Insulin was discontinued and 
t lerea ter s le remained completely well with no glycosuria and with no further need 
o msu m. n the twenty-seventh day her blood sugar was 146 mg. per cent, and 
on ic t nrt) -sci enth day sulfadiazine was discontinued. She was discharged without 
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symptoms on the forty-sixth day. Ten months later she had taken no. insulin, had 
gamed 19 pounds, and had eaten an unrestricted diet without excessive appetite, poly- 
dipsia, polyuria or pruritus vulvae. She felt entirely well except for slight left 
mastoid pain and a continuous tinnitus of a totally deaf left ear. Repeated urine 
examinations by her home physician showed no sugar. Her sugar tolerance at this 
time, however, was as follows : 

Fasting l- hr. 1 hr. 2 hr. 3 hr. 

18 4 259 360 396 315 

Urine sugar + + + + + + + + + + + 

Case 16 was a woman of 41 who had had three previous admissions to the hos- 
pital.^ The first, 18 months previously, had been for the treatment of pernicious 
anemia and bronchiectasis. During her stay in the hospital she showed on several 
occasions traces of sugar in her urine. The second admission nine months previously 
was because of a pneumococcus Type III infection of the mastoid. During the first 
10 days of this period her urine contained sugar in amounts varying from 1 + to 4 -K 
Her admission sugar, however, was only 96 mg. per cent and a glucose tolerance on the 
eleventh day was within normal limits: 

Fasting \ hr. 1 hr. 2 hr. 3 hr. 

90 140 150 69 


Her third admission was for plastic closure of the mastoid, and at this time she 
showed no glycosuria. Her fourth admission had been preceded by one day of fever, 
chills, joint pains, vomiting, rash, headache, and stiff neck. Examination revealed a 
temperature of 39.4° C., blood pressure of 88 mm. Hg systolic and 58 mm. diastolic, 
slight cyanosis, opisthotonos, hemorrhagic skin eruption, and signs . of meningeal 
involvement. She was in deep coma and had a strong acetone breath. Urine sugar 
was 4 +, acetone 2 +, diacetic acid 4 +, blood sugar 441 mg. per cent, CO„ combining 
power 14 vol. per cent, calcium 10 mg. per cent. Blood cultures were positive for 
meningococcus, which was also found on smear of the cerebrospinal fluid. The leu- 
kocyte count in the fluid was 1,S00. She was treated with sulfadiazine, intravenous 
glucose, M/6 molar sodium lactate and 245 units of insulin in 12 hours. At the end of 
the first day her urine was negative, her blood sugar was 33, the CO„ combining power 
66. Insulin was discontinued. On the second day the urine sugar was 2 +. There- 
after the urine was normal. She was asymptomatic on the seventh day and was dis- 
charged as cured. Thirteen months later it was found that her anemia was poorly 
controlled and that her teeth were troubling her. She had no signs or symptoms of 
diabetes. On the twentieth day and again 13 months later intravenous sugar tol- 
erance test with 50 c.c. of 50 per cent glucose revealed the following: 


Fasting | hr. 

20th day 73 192 

Urine sugar 0 + + + + 

13 mos. later 118 175 

Urine sugar 0 + + 4~ 


1 hr. 

2 hr. 

3 hr. 

4 hr. 

114 

77 

53 

78 

0 

0 

0 

0 

86 

63 

76 


+ 

0 

0 



She was seen in tire outpatient department 16 months after discharge from the 
hospital without symptoms of diabetes and without glycosuria. 
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Comment 

Of the 16 cases exhibiting glycosuria without obvious explanation, three 
died during the acute stage of the disease and observations were too limited 
to permit opinion whether the glycosuria was a concomitant of the meningitis 
or an evidence of some more long standing disturbance in the carbohydrate 
metabolism. Twelve of the 16 (1-11, 16) appeared at -some interval after 
the subsidence of acute symptoms to be entirely free from any clinical evi- 
dence of diabetes. In six of the 12 (2, 3, 6, 9, 10, 16) this impression was 
confirmed by sugar tolerance curves which could be considered within normal 
limits. In three of the 12. cases no sugar tolerance curves were obtained 
after the subsidence of the acute illness. In three cases there was a question 
of a previous or accompanying diabetic or prediabetic state. Those cases 
require some further comment and analysis. 

In case 8 the glycosuria persisted for 10 days and then ceased. Sugar tol- 
erance curves taken on the fourth, twelfth, and - twenty-ninth days, however, 
were abnormal. Furthermore glycosuria was demonstrated two weeks after 
the patient’s discharge from the hospital. Five months later there was no 
sugar or acetone in the urine and the patient was working regularly without 
symptoms and without recourse to insulin. Unfortunately no sugar tol- 
erance curves could be obtained at that time. In spite of these later ob- 
servations indicating freedom from clinical diabetes, the possibility of a 
more or less permanent defect in the carbohydrate metabolism could not be 
excluded, and it was thought that the patient might have been suffering from 
a prediabetic condition which was exacerbated by the acute illness. That 
the abnormal sugar tolerance curves and the recurrent glycosuria were not 
due to the enlarged thyroid is indicated by a normal basal metabolic rate. 
The possibility that the enlargement of the liver was due to hemochromatosis 
was considered but could not be proved. 

Case 15 presented a most interesting problem. She had exhibited glyco- 
suria and had been treated for diabetes before the onset of her meningitis, 
dhis difficulty had begun two weeks after an otitis media and preceded by 
four weeks the onset of the meningitis. The diabetic state appeared to be 
exaggerated by the meningitis, and for a time doses of 35 to 95 units of 
legular insulin were required for its control. Following mastoidectomy, 
however, her condition rapidly improved. The glycosuria disappeared and 
it did not recur when insulin was discontinued. Ten months later she was 
symptom-free on an unrestricted diet without insulin. At that time, how- 
ever, her fasting blood sugar was still 186 mg. per cent and the curve of 
blood sugar following the ingestion of glucose revealed a diminished tol- 
erance. It seemed necessary to conclude that this patient was a mild 
diabetic in whom otitis media, mastoiditis and meningitis produced a tem- 
porary exacerbation. 

It was case 16 that originally attracted our attention to the question of 
g ycosuria in meningitis. During two of her previous admissions — one for 
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pernicious anemia and bronchiectasis, and the other for a pneumococcal in- 
fection of the mastoid sugar had been found in her urine. This might 
have been legal ded as evidence of diabetes if a sugar tolerance test during 
one of these admissions had not been within normal limits and if in the inter- 
vals she had not been quite free from symptoms suggesting the disease. The 
clinical picluie at the onset of meningitis mimicked diabetic coma with 4~f~ 
sugar, 4 + diacctic acid, blood sugar 441 mg. per cent, and C0 2 capacity 14 
vol. per cent. Dosage of 245 units of insulin during the first 12 hours was 
thought to be necessary. By the second day, however, insulin was discon- 
tinued, and the urine remained normal thereafter. Sugar tolerance curves 
were normal on the twentieth day and again 13 months later. Doubt must 
be entertained concerning the diagnosis of diabetes in this patient although 
the frequent glycosuria is evidence of an easily induced disturbance of carbo- 
hydrate metabolism. 

Case 10 deserves comment for a different reason. At the time of ad- 
mission, she was suffering from a generalized infection thought but not 
proved to be meningococcal septicemia. Glycosuria was present at this time. 
It was not until 12 hours later that signs of meningitis developed. Gly- 
cosuria was not notably increased after the meningitis became evident. 

Discussion 

This study reveals that glycosuria is by no means an infrequent accom- 
paniment of the onset of meningitis. Of 32 cases, 16 showed sugar in 
the urine. Of these three may have been diabetic or pre-diabetic. In the. 
remainder the glycosuria was unexplained. The phenomenon was en- 
countered in meningitis due to meningococcus, pneumococcus, staphylococcus, 
and the tubercle bacillus. It was also found in one case of acute meningitis 
in which the etiology was not established. The meningococck cases con- 
stituted by far the greatest number of the series, and of the 26 examples of 
meningococcic infection more than one third (34.6 per cent) showed un- 
explained glycosuria. 

Of the 13 glycosuric cases in which tests for acetone and diacetic acid 
were made ketosis was demonstrated in 11. There was no constant re- • 
lationship between glycosuria and the presence of ketone bodies in the urine. 

In two cases of glycosuria acetone was not demonstrated and in several with 
4 + sugar reactions the ketosis was mild. Furthermore among the 44 cases 
which showed no glycosuria, 10 exhibited ketone bodies in appreciable 
amounts. 

Usually the glycosuria was transient. It disappeared in all the cases and 
persisted beyond the third day in only three of the 16. 

The literature concerning glycosuria in meningitis consists for the most 
part of reports of scattered cases and of experiences with small groups. It 
embraces examples of meningitis of the most diverse etiology. One of the 
earliest articles was that of Frew and Garrody who reported 41 cases of 
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tuberculous meningitis, in 15 of which marked glycosuria was demonstrated. 
In 11 others the urine partially reduced Feliling’s solution, lhey found 
glycosuria a late manifestation, and in most of their cases sugar appeared 
within the last 48 hours of life. Nohecourt 3 reported a case of tuberculous _ 
meningitis in which vomiting and acetonuria were followed by the appearance 
of moderate amounts of sugar in the urine. Another case of tuberculosis of 
the meninges studied by ICrafchik and Slobody 4 exhibited glycosuria at the 
onset of the infection. Stupor with urinary sugar 4 -f, acetone 3 +, blood 
sugar 200 mg. and C0 2 combining power 36 vol. per cent led to the diagnosis 
of diabetic coma. Treatment with insulin which corrected the glycosuria 
and ketonuria and caused a hypoglycemic reaction did not control the stupor, 
thus permitting recognition of the meningitis. 

Glycosuria without ketosis in a 40 year old man with pneumococcus Type 
II meningitis was reported by Roussel. 1 * Although the later condition of 
the patient is not described, it is inferred that there was no suspicion of 
permanent diabetes. 

Taylor and McKinstry 0 reported a case of suppurative meningitis which 
developed in the course of pneumonia and which exhibited at onset coma and 
glycosuria without ketosis. The urine sugar became negative the following 
day, but the signs of meningitis persisted. At autopsy there was a purulent 
leptomeningitis and also a purulent exudate over the right pleura. Culture 
from the blood, pleura and meninges showed streptococcus and Staphylo- 
coccus aureus. 

Glycosuria in meningococcic meningitis has been reported in four cases 
by Cole/ in three cases by Box and Nicholson, 8 and in one case each by Bruce 
and Flexner, 0 Ward and Driver, 10 Hunter 11 and MacNally. 12 Cole ‘ ob- 
served four cases of coma with glycosuria and ketosis in a series of 20 cases 
of meningococcal meningitis. Two of the patients were previously known 
to have suffered from diabetes. In one of these Cole thought that a diabetic 
coma had been precipitated by the infection. In the second, treatment was 
instituted for diabetic coma before the existence of meningitis had been sus- 
pected. In Cole’s other two cases glycosuria and ketosis occurred a$ a tran- 
sient phenomenon at the onset of the meningitis and had entirely disappeared 
in four days. Each patient had a normal sugar tolerance test after the 
meningitis had been cured. The patients of Box and Nicholson 8 were chil- 
dren, two of whom had transient glycosuria during the first three days of a 
fatal meningitis. In the other, sugar appeared in the urine during a fatal 
relapse ^with hydrocephalus. In the single case reported by Ward and 
Driver the patient was seen initially in coma with only minimal signs of 
meningeal irritation, but with glycosuria and ketosis. A diagnosis of 
chabeUc coma was made and during the first 5 hours 1 10 units of insulin and 
/' c ‘ c ‘ 2.5 per cent glucose in saline were given. Three hours after 
the last insulin had been given the blood sugar was 190 mg. per cent. He 
rapidly recovered consciousness and then for the first time was recognized 
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to have signs of meningitis. This was confirmed by lumbar puncture and 
ti eated by sulfapyridine with complete recovery. A glucose tolerance test 
pei formed prior to his discharge from the hospital showed a normal curve 
with no glycosuria. Hunter s case presented a similar story of coma ac- 
companied by acetone breath and by sugar and acetone in the urine. Insulin 
was administered and the urine was thereafter free of sugar and ketones. 
It was after the treatment of supposed diabetes was complete that signs of 
meningeal involvement were first recognized. Treatment of the infection 
with sulfapyridine led to complete recovery. Sugar tolerance after dis- 
charge from the hospital was normal and there were no residual signs of 
diabetes. 

Our cases and those in the literature fall into two categories: (1) dia- 
betics in whom meningitis appeared as an incident (cases 1 and 2 of Cole’s 
series and our case 15), and (2) previously healthy individuals in whom 
glycosuria appeared as a transient phenomenon at the onset of meningitis. 
In the first group marked glycosuria and ketosis were to be expected since it 
is well known that infection in diabetes may exaggerate glycosuria and 
ketosis or precipitate coma. 13 ’ 11 In the other group the situation is not so 
clear. It appears unlikely that all of those who had sugar in the urine were 
prediabetic because their number is so much greater than would be expected 
from the known incidence of diabetes. Moreover transient glycosuria, 
hyperglycemia and diminished sugar tolerance have been demonstrated in the 
course of many acute infections, 15 and it seems not unlikely that the high 
incidence of glycosuria at the onset of meningitis may be only an exaggerated 
response to a sudden infection of great severity. The accumulated data 
furnish no evidence to support any one of the various theories for glycosuria 
in infections such as depression in insular function, 15 inhibition of the action 
of insulin, 10 ’ 17 ’ 18 or excessive hepatic glycogenolysis . 10 ’ 20, 21 . It is also pos- 
sible, as has been suggested frequently in the literature 4 ’ °’ 10 that the gly- 
cosuria is in part attributable to increased intracranial pressure or actual 
involvement of nerve structures about the fourth ventricle and is similar in 
mechanism to the piqure diabetes of Claude Bernard. Perhaps pertinent is 
the incidence of cranial nerve paralyses in cases of meningitis which have 
exhibited glycosuria. In the cases of Taylor and McKinstry, 0 Roussel, 5 
Ward and Driver, 10 McNally 12 and Cole 7 nerve defects ranging from lateral 
rectus palsies to complete hemipareses were reported. Among our 16 cases 
there were at least three definite nerve paralyses. It should be noted, how- 
ever, in our case 10 and in the reports of Ward and Driver 10 and Hunter 11 
glycosuria and ketosis appeared early in the infection before there was any 
clinical evidence of meningeal involvement. Our data offer no evidence upon 
such possible mechanisms as depression of insular function. 

The fact that glycosuria disappeared promptly following the administra- 
tion of insulin in some of the cases cannot be used as evidence for or against 
insulin resistance as a cause since similar prompt recoveries of normal carbo- 
hydrate relationships occurred in several cases to which no insulin was given. 
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From a practical standpoint the most important aspect of glycosuria in 
meningitis is the possibility that the occurrence of coma with glycosuria, 
hyperglycemia, and ketosis at the onset of the infection may lead to a diag- 
nosis of diabetic acidosis and that in the meantime the signs of meningitis 
may be masked or missed entirely. In the cases reported by Ward and 
Driver 10 and by Hunter 11 glycosuria and other signs indicating disturbed 
carbohydrate relationships preceded the signs of meningitis and in our case 
10 were evident before the spinal fluid had become abnormal. In Cole’s 
second fatal case the initial coma with glycosuria, hyperglycemia and ketosis 
was diagnosed and managed as diabetic coma for 24 hours before the 
meningitis was recognized or given the benefit of sulfonamide drugs. 


Summary 

1. Spontaneous glycosuria occurs frequently at the onset of meningitis. 
It appeared in 16 of 72 consecutive cases of meningitis and in over one third 
of 26 cases of meningococcic meningitis. 

2. It was encountered in meningitis caused by the meningococcus, the 
pneumococcus, the staphylococcus, the tubercle bacillus and in one case in 
which the causative organism was not'isolated. 

3. ' Glycosuria was accompanied in many instances by ketosis, hyper- 
glycemia and diminished tolerance to sugar. 

4. Glycosuria was transient, disappeared in all cases and persisted 
beyond the third day in only three of the 16 cases. 

5. Coma with glycosuria and ketosis at the onset of meningitis may mask 
the signs of meningeal involvement, lead to a diagnosis of diabetic acidosis 
and cause serious or fatal delay in instituting appropriate treatment for the 
meningitis. 
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THE WATERHOUSE-FRIDERICHSEN SYNDROME: 
OBERV ATION S ON ASSOCIATED ADRENALIN- 
SUFFICIENCY AND REPORT OF FOUR CASES 

By Stuart W. Cosgriff, M.D., New York , N. Y. 

Introduction 

With the recent increase in prevalence of meningococcal meningitis, 
there has been, as might be anticipated, an associated rise in the number of 
cases of the so-called Waterhouse-Friderichsen syndrome. 1 ’ 2 This condi- 
tion, characterized by shock, purpura and hemorrhages into the adrenal 
glands, is encountered in overwhelming sepsis resulting as a rule from menin- 
gococcus infection, but it may also be due to any one of a variety of 
organisms. 3 ’ 4 ’ 5 Because this symptom complex has been described infre- 
quently in the past, it becomes of interest to review this disorder with par- 
ticular emphasis on possible relationships of adrenal insufficiency to the 
underlying mechanisms of the syndrome. In the past eight months, four 
adult patients with the Waterhouse-Friderichsen syndrome were admitted 
to the Presbyterian Hospital. In two of these, detailed studies pertaining to 
abnormalities of electrolytes, sugar, and non-protein nitrogen in the blood 
were carried out. In addition, the possible therapeutic value of various 
adrenal cortical substances and fluids was observed. The data obtained 
and the results of such therapy are presented in this report. 


Disease- Picture 

A review of the literature, with slightly more than 100 cases recorded, 
indicates that the Waterhouse-Friderichsen syndrome is more common in 
children, the majority of patients being less than two years of age, 90 per 
cent occurring in children under 10 years, and both sexes being equally 
affected. 3 ’ 5 The onset is characteristically rapid, often with prodromal 
malaise, chills, fever, and joint pains. In a matter of a few hours, signs of 
marked prostration appear, petechiae and purpura become evident, and areas 
of blotchy cyanosis are seen. The patient becomes rapidly stuporous or 
comatose, with progressive peripheral circulatory collapse, and death usually 
occurs within 12 to 36 hours after onset. 

Physical examination usually shows a desperately ill patient, with va- 
riable but often high fever, weak or imperceptible pulse, and blood pressure 
too low to be determined. An extensive purpuric rash appears, and con- 
junctival hemorrhages may result in the unusual manifestation of “bloody 

* Received for publication July 30, 1943. 

University Vnrt °- H c , dicit ! c ’ College of Physicians and Surgeons, Columbia 

U'mcrsjtj, and the Presbyterian Hospital. New York City. 

us work was done prior to induction into military service. 
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tears.” Profound and variable cyanosis is usually present. Clinical evi- 
dence of meningeal irritation is either minimal or absent, probably because 
the rapid fulminating course does not allow time for extensive meningeal 
infection to take place. Pains in the extremities and joints may cause great 
distress. 

Detailed laboratory studies are infrequently recorded, because of the 
rapid course of the disease process. Data are available to indicate that, in 
cases resulting from meningococcemia, a mild to moderate polymorphonu- 
clear leukocytosis is the rule, with a tendency to thrombocytopenia. Despite 
the purpuric and thrombocytopenic tendency, tests of capillary fragility have 
not been reported. In a few cases, there has been found an elevated non- 
protein nitrogen and a lowered blood sugar . 4 ’ 5 - G ’ 7 The spinal fluid is char- 
acteristically normal, and culture of the spinal fluid is usually negative. 
Blood cultures are usually positive. 

Table I 


Chemical Changes in the Blood in Two Cases of the Waterhouse-Friderichsen Syndrome 


Name 

Urea 

Nitrogen 

Sugar 

Sodium 

Protein 

Chlorides 

CO: 


mg. per 

mg. per 

m. eq. 


m. eq. 

m. eq. 


100 C.C. 

100 c.c. 

per 1. 

■nj|8 

per I. 

per 1. 

S. M. 
Case 1 

58 

50 

127.9 

122.9 

■ B 

95.4 

17.5 

J.B. 
Case 2 

26 ' 

245 

128.6 

H 

o 

o 

18.6 


At autopsy, the principal findings are the invariable hemorrhages into the 
adrenal glands, and frequently into the skin, muscles, brain and other organs. 
Focal myocarditis, focal necroses of the liver, and acute splenic tumor are 
often present. 

An accurate antemortem diagnosis is difficult and infrequent. The 
syndrome may readily be confused with the onset of many infectious proc- 
esses. In many instances, the picture is not unlike that produced by a blood 
dyscrasia, such as acute leukemia or a crisis in thrombocytopenic purpura. 
Acute rheumatic fever may be suggested by the joint complaints. Other 
cases resemble acute poisoning or heart failure, by virtue of the cyanosis, 
collapse, and respiratory difficulty. The comatose condition may be confused 
with cerebral accidents or uremia. The skin rash needs to be distinguished 
from that of the rickettsial diseases. 

Case Reports 

Case 1. S. M., a 32 year old white American housewife, was in perfect health 
until 30 hours before admission, when she was awakened during the night by a 
shaking chill lasting one hour. Temperature was subsequently found to be 105° F. by 
mouth, and after several hours she complained of generalized aches most marked in 
the extremities. A skin eruption was then observed on her arms and legs. A 
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physician was called, and administered antipyretics with subsequent drop in tem- 
perature to normal. Because of increasing prostration, more severe aches and 
spreading skin lesions, hospital admission was advised. 

On admission, the patient appeared acutely ill and cyanotic with a rectal tem- 
perature of 98° F. She was pulseless, and the blood pressure could not be obtained. 
Her heart rate was 140. A purpuric rash varying from petechial hemorrhages to 
large ecchymotic areas was scattered over the entire body. Bilateral conjunctival 
hemorrhages were present. There were no signs of meningeal irritation, and the 
remainder of the examination showed no abnormalities. 

Laboratory tests : The blood showed 14 grams of hemoglobin, the red cell count 
3,870,000, leukocytes 17,000 with 56 per cent polymorphonuclears and a marked shift 
to the left. Platelets were 32,000. The capillary resistance, as measured by the 
negative pressure suction pump, was normal on admission: no petecliiae were ob- 
served with a pressure of minus 30 mm. of mercury exerted for one minute. Thirty 
hours later, petechiae were observed at a pressure of minus 20 mm. of mercury for 
one minute. The hematocrit was 48.6 per cent, and the sedimentation rate was 25 mm. 
in one hour. Urinalysis showed a three plus albuminuria, and occasional red and 
white blood cells. Lumbar puncture produced crystal clear fluid with a pressure 
of 170 mm. of water, containing 2 cells per cu. mm., protein 63 mg. per cent, sugar 
64 mg. per cent, and culture gave no growth. The serum proteins were 6.2 grams 
per cent, the serum C0 2 17.5 milli-equivalents per liter, serum chlorides 95.4 milli- 
equivalents per liter, the serum sodium 127.9 milli-equivalents per liter on one 
occasion and 122.9 milli-equivalents per liter on another determination, urea nitrogen 
58 mg. per cent, serum sugar 50 mg. per cent. 

Course : On admission, the diagnosis of meningococcemia with the W aterhouse- 
Friderichsen syndrome was suspected. Throughout her course, the temperature varied 
from 97.4 to 99.4° F. by rectum. The admission blood culture was subsequently 
found to contain meningococci. On admission, she was immediately given an in- 
fusion of 2,000 c.c. of 5 per cent glucose in saline, containing five grams of sodium 
sulfadiazine. She also received a blood transfusion of 500 c.c. Six hours later, a 
blood pressure of 60 mm. Hg systolic and 40 mm. diastolic was obtained, and the radial 
pulse became palpable. In the course of the next three days, she received a total of 
20 milligrams of desoxycorticosterone acetate* 140 c.c. of Upjohn’s cortical extract, 
50 c.c. of eschatin, and further saline and glucose infusions. During this period, 
blood pressure varied from 70 mm. Hg systolic and 40 mm. diastolic to 110 mm. sys- 
tolic and 74 mm. diastolic, and the patient became somewhat more alert. Further 
parenteral sodium sulfadiazine maintained the daily blood levels between 16 and 18 
mg. per cent. With no new significant findings, death occurred suddenly 72 hours 
after admission. 

Autopsy showed the hemorrhagic skin and mucous membrane lesions noted clini- 
cally. In addition, there was an acute fibrinous pericarditis and acute focal myo- 
carditis. The adrenal glands were of normal size, but 80 to 90 per cent of the glands 
were giossly hemorrhagic, and histologically almost the entire cellular structure of 
both coitex and medulla was obliterated by extravasated red blood cells. No ex- 
amination of the central nervous system was permitted. 

Case 2. J. B., a 16 year old white schoolboy, who gave a history of a mild 
upper respiratory infection for the preceding week, suddenly felt ill 10 hours before 
admission. He developed a shaking chill and fever to 105° F., and eight hours 
ater was ound comatose at home. His physician %vas summoned, who found his 
temperature to be 109° F. (?). He was then transported by ambulance to the 
Presbyterian Hospital. 

* Supl>)lctl through the courtesy of Roche-Organon, Inc., Nutley, New Jersey. 



190 


STUART W. COSGRIFF 


On admission, the patient appeared acutely ill, cyanotic, and comatose. Rectal 
temperature was 106° F., pulse was 130 weak, respirations 30, and blood pressure was 
80 mm. Hg systolic and 55 mm. diastolic. A generalized petechial eruption with 
scattered areas of purpura was present. There were hemorrhagic tears. There was 
generalized rigidity, neck flexion was somewhat resistant, and the Kernig test was 
positive. The remainder of the examination was normal. 

Laboratory tests : The blood showed 14.3 grams of hemoglobin, the red cell count 
5,200,000, the leukocytes 12,000 with 90 per cent polymorphonuclears and a marked 
shift to the left on admission (later rising to 32,000). The platelets were 121,000. 
The sedimentation rate was 13 mm. in one hour. No urine was obtained. Lumbar ■ 
puncture produced crystal clear fluid with a pressure of 128 mm. of water, containing 
8 cells per cu. mm., protein 23 mg. per cent, sugar 120 mg. per cent, and culture was 
negative. The serum urea nitrogen was 26 mg. per cent, serum sugar 245 mg. per 
cent, serum proteins 7.2 grams per cent, serum CO„ 18.6 milli-equivalents per liter, 
serum chlorides 100 milli-equivalents per liter, serum sodium 128.6 milli-equivalents 
per liter. The blood culture taken on admission was positive for meningococci, but 
nose and throat cultures were negative. 

Course : On admission, it was felt that the patient had a sepsis, associated with a 
possible Waterhouse-Friderichsen syndrome. He was promptly given 2000 c.c. of 
intravenous saline and glucose containing seven grams of sodium sulfadiazine, a 
whole blood transfusion of 500 c.c., and 50 c.c. of eschatin. Despite the above, how- 
ever, his temperature remained elevated, and he grew steadily worse. He became 
cyanotic with irregular respirations, developed a progressively weaker pulse, and blood 
pressure dropped to 70 mm. Hg systolic and 20 mm. diastolic. The patient died 29 
hours after the onset of his disease. 

Autopsy revealed the petechial and hemorrhagic lesions widespread throughout . 
skin, muscles and mucous membranes. There were focal necroses of the liver. The 
meninges and the brain were normal. The adrenals were grossly normal, but 
microscopically showed extensive edema and hemorrhage of the capsule. There were 
only a small number of hemorrhagic extravasations into the cortical tissue. The 
medulla of the glands was normal, save for a moderate polymorphonuclear infiltration. 

Case 3. E. A., a 71 year old housewife, was known to have had a mild hyper- 
tension for 15 years, but was in good health until 20 hours before admission. When 
awakened from her usual noonday rest, she was confused and complained of weakness 
in her left arm and leg. Her physician was summoned, and on his arrival within an 
hour found her to be comatose, and her oral temperature 105° F. He considered the 
patient to have had a cerebral accident, and administered antipyretics without avail. 
During that evening her temperature rose to 106° F., generalized purpura appeared, 
and she was brought to the hospital by ambulance. 

On admission, the patient was obviously in extremis, comatose, and cyanotic. 
Respirations were gasping and irregular. Generalized purpura was present. Tem- 
perature was not taken; blood pressure was 55 mm. Hg systolic and 50 mm. diastolic; 
pulse was imperceptible. The heart rate was 120. The pupils were fixed, but the neck 
was supple. The remainder of the examination was not remarkable. 

The patient was felt to have had a cerebral accident. Because of her cyanosis, 
she was placed in oxygen, but died one-half hour after admission. 

At autopsy, the generalized hemorrhages as noted clinically were prominent. 
There was an acute interstitial myocarditis. The adrenal glands were of normal size, 
but signs of gross hemorrhage extended throughout each gland. Histological ex- 
amination revealed that widespread red blood cell extravasations obscured the archi- 
tecture of most of the cortex. Those cortical cells in the portion of the gland with 
normal architecture showed no evidence of toxic necrosis. The brain and meninges 
showed no signs of recent vascular thrombosis, hemorrhage, or inflammation. 
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Case 4. S. S., a 47 year old housewife, was perfectly well until 24 hours before 
admission, when she complained of malaise and found her temperature to be 102° F, 
by mouth! The physician who attended her made a diagnosis of “grippe.” Twelve . 
hours later during the evening, she noted a rash appearing over her entire body, and 
experienced some difficulty in breathing. She complained bitterly of pains in her 
arms and legs, and said that they felt paralyzed. Five hours before admission, she 
began having greater respiratory difficulty, and her husband noted that she was 
becoming blue. Her temperature was 104° F. by mouth. She was given oxygen for 
several hours at home, and then was transported by ambulance to the Presbyterian 
Hospital. 

On admission, she was comatose, cyanotic, and extremely dyspneic. Petechiae 
were scattered sparsely over the buccal membranes and the extremities. The con- 
junctivae were hemorrhagic, and there were “bloody tears.” Pulse was imperceptible ; 
the heart rate was rapid. Despite oxygen and stimulants, she died five minutes after 
admission. Blood cultures, as well as those of nose and throat, were later reported 
as positive for meningococci. 

Autopsy revealed the generalized hemorrhages of the skin, subcutaneous tissues, 
muscles, heart, intestines, and especially of the adrenal glands. The adrenals were 
of normal size and shape. The whole substance of the gland was grossly hemor- 
rhagic. Histologically, the usual architecture was replaced by massive extravasations 
of red blood cells. The brain and meninges were normal. 

Discussion 

The Waterhouse-Friderichsen syndrome has been reviewed on previous 
occasions. 3 ’ 4 ’ 3> s ’ 0 But with 806 cases of meningococcus meningitis re- 
ported in New York City during the first five months of 1943 as compared 
to 48 cases in a similar period in 1941, it is fair to expect that an increase 
in the Waterhouse-Friderichsen cases will occur. This is suggested by the 
admission of four patients with this disorder, described as being much more 
common in childhood, to the adult wards of Presbyterian Hospital during 
the eight-month period ending April 1943. As diagnosis is difficult and 
therapy’ of little avail unless the initial sepsis can be rapidly overcome, the 
early recognition of this disease assumes increasing importance. 

The question has often been raised as to the role of the adrenal glands 
in the production of this symdrome. Adrenal cortical insufficiency is sug- 
gested by: (1) the clinical pattern of hypotension, dehydration, and vomit- 
in §b (2) the laboratory findings of lowered blood sodium in our patients, an 
elevated non-protein nitrogen occasionally' associated with hypoglycemia ; 
and (o) the pathologic finding of hemorrhagic damage to the adrenal glands. 

On the other hand, the clinical picture described above, although con- 
sistent with a diagnosis of hypoadrenalism, is not specific for this condition, 
and may be the result of overwhelming infection with generalized tissue 
t amage. Furthermore, as brought out by 7 the autopsy 7 findings in the second 
case leported in this paper, the extent of adrenal cortical destruction may 
Jc small in the Waterhouse-Friderichsen syndrome; and it is well known 
that only a small portion of the adrenal cortex need remain for the preserva- 
tion ot normal function in the experimental animal. Although there are a 
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small number of patients seen in an Addisonian crisis who fail to respond to 
specific treatment, the majority of patients react favorably to the adminis- 
tration of fluids, electrolytes, and adrenal cortical replacement therapy. 10 The 
lack of response in the first two cases reported here may be an added argu- 
ment that hypoadrenalism is not the primary cause of death, but is con- 
ceivably a contributing factor. 

Recent studies indicate an increase in the urinary excretion of hormonal 
substances, presumably of adrenal origin, in infections as well as in severe 
burns and postoperative states. 11 For these reasons, the possible role of the 
adrenal glands should not be disregarded, since in the presence of severe 
infection, varying degrees of hypoadrenalism, if untreated, may be sufficient 
to precipitate a fatal outcome. It may be that if adequate supportive adrenal . 
therapy is administered, such therapy may successfully bolster a seriously 
embarrassed body economy. This replacement therapy should be conducted 
along such lines as suggested by Loeb in the discussion of the therapy of an 
Addisonian crisis. 10 ’ 12 Recently there have been reported three cases which 
were clinically the Waterhouse-Friderichsen syndrome, and which recovered 
following active treatment along the general program of combating both the 
septicemia and the possible adrenal disturbance. 13 ’ 14 ’ 15 - 

Acute and overwhelming septicemia initiates the disease resulting in the 
Waterhouse-Friderichsen syndrome, and therefore constitutes the first 
therapeutic consideration. 16 Rapid and adequate chemotherapy is the ac- 
cepted means of combating the blood stream infection. Sulfadiazine is gen- 
erally considered to be the most effective and least toxic sulfonamide in these 
cases, and it should be administered by intravenous and subcutaneous 
methods as well as the usual oral route. Adequate and possibly high sulfa- 
diazine blood levels should be maintained in the presence of such a severe 
process. Unless the infection is overcome, even the most successful therapy 
of the possible adrenal insufficiency would be of no avail. 

Inasmuch as many of the organisms responsible for this syndrome are 
known to be highly susceptible to the antibacterial action of penicillin, 17 ’ 18 
and as this agent exerts its effect against the offending organisms without 
the usual lag phase observed with the sulfonamides, 19 it is possible that 
penicillin or related substances may prove to be even more potent therapeutic 
weapons in combating this type of sepsis. 

Summary 

1. Four cases of the Waterhouse-Friderichsen syndrome in adults are 
reported. 

2. In two patients in whom analyses were made, a decrease in the serum 
sodium and an increase in the non-protein nitrogen compatible with adrenal- 
cortical insufficiency were encountered. 

3. These changes bore no relationship to the extent of damage observed 
in the adrenal cortex at autopsy. 
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4. The role of hypoadrenalism in the mechanism of this syndrome is not 
as yet established. 

5. Therapy should be directed primarily towards the treatment of sepsis, 
and secondarily towards the correction of possible associated adrenal cortical 
insufficiency. 
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MENINGOCOCCIC MENINGITIS— SULFADIAZINE 
THERAPY (REVIEW OF TWENTY CASES) * t 

By Emil H. Grieco, Captain, M.C., A.U.S., and Arthur M. Cove, Captain, 
M.C., A.U.S., Fort Totten, New York 

Introduction 

An increased occurrence of all types of contagious diseases may be antici- 
pated incidental to the mobilization of large groups of men. During the year 
1941, no cases of epidemic' meningitis were seen in this institution, whereas 
from June 1942 through June 1943, 20 cases of this disease were treated 
here (Station Hospital, Fort Totten, New York). These cases were 
sporadic throughout the metropolitan area. Their scatter precluded epi- 
demic consideration. No direct contact had been established between any 
two of this group of patients. Routine pharyngeal cultures of the men 
comprising the groups from which these cases had been isolated disclosed 
but five carriers. In none of these was the recovered meningococcus similar 
in type to that found in the men with active disease. 

Favorable reports abound in the literature concerning the use of sulf- 
anilamide and its derivatives, in the treatment of meningococcic menin- 
gitis. 1 ’ 2 ’ 3 ' 4 ’ 5 ’ 0 Sulfadiazine and its soluble sodium salt was the only 
sulfonamide utilized in the management of the 20 consecutive cases reported 
here. In one of our earliest cases, polyvalent anti-meningococcic serum was 
administered intravenously in conjunction with chemotherapy. Such a 
severe reaction ensued that we abandoned the use of serum thereafter. The 
plan of treatment conformed in general to that outlined in S.G.O. Circular 
Letter No. 17. 7 

Clinical Features 

The prodromal period in the majority of patients was brief, rarely ex- 
ceeding two to three days, and was characterized in the main by mild sore 
throat, chills and fever, headache, nausea and vomiting. In two instances, 
the patients were found unconscious in bed, with no history of preceding 
illness or disability. 

Headache, present in practically all cases, was a most distressing com- 
plaint. It was generally described as throbbing or pounding, and diffuse in 
character. This symptom, difficult to relieve, practically paralleled the 
clinical response of the patient — as the latter improved, the former lessened. 
Nausea and vomiting were frequent concomitants of this symptom. Nuchal 
rigidity of varying grades of severity, found in nearly all cases, lasted on an 
average from four to five days. 

* Received for publication November 1, 1943. 

t The authors wish to express their appreciation to Colonel A. J. Vaclala, M. C., for his 
kind assistance in the preparation of this paper. 
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In slightly more than half, the'classical, full-blown picture of meningitis 
(marked nuchal rigidity, stupor or active delirium, positive Kcrnig sign, 
absent abdominal reflexes, etc.) presented itself. The remainder, although 
not so severe, offered no difficulties in diagnosis. 

Various levels of depression, ranging from mild somnolence to lethargy, 
usually accompanied by motor restlessness, were fairly common. Ocular 
signs, strabismus, nystagmus, oculogyric movements, were noted in three 
cases. 

Cutaneous lesions, seen in 11 patients, were principally petechial in 
nature, located predominantly over the anterior abdomen and extremities. 
Two patients manifested purpuric eruptions. One had varying sized 
coalescent, well demarcated areas of hemorrhage over the forehead, body, 
and extremities. Massive hemorrhagic extravasations occurred in both 
lower extremities up to the knees. Reactive edema caused the facies to as-, 
sume a bloated appearance, and the legs to enlarge twice their normal size. 
The involved skin areas became anesthetic, underwent a dry necrosis, and 
formed hard, black eschars. This patient exhibited the clinical picture of the 
so-called Waterhouse-Friderichsen syndrome, and survived his illness. 

Laboratory Studies 

A polynucleosis of the peripheral blood was a universal finding. The 
total white blood cell counts ranged from 16,300 to 39,800. 

The gross appearance of samples of cerebrospinal fluid obtained on initial 
puncture varied from slight turbidity to cloudiness. Stained smears of the 
sediment after centrifugation, yielded a gram-negative intracellular diplo- 
coccus in 17 (85 per cent) instances. Successful cultures were obtained in 
15 (75 per cent) cases* “It is important to remember that meningococci 
in spinal fluid undergo solution very readily, a solution which is probably 
' an autolysis with the result that spinal fluid which may be full of polys con- 
tains very few recognizable organisms. This readiness to go into solution 
may cause problems in cultivation.” 8 

ffhe relatively large number of successful cultures in this series is, we feel, 
due to the practice of early spinal puncture, and -the ready institution of cul- 
turing procedures. These steps will lessen the number of unsuccessful im- 
plants. 

Blood cultures of venous blood, withdrawn within a- few hours or less of 
admission, were positive in seven (35 per cent) patients. It is of interest to 

note that five of these were from patients with cutaneous lesions, as could 
be anticipated. 

Immunologically, of the 15 positive recoveries of the meningococcus by 
culture, 13 and 2 were demonstrated to be of the epidemic strains Type I 
and Type II, respectively.* 

* Second Service Command Army Laboratories. 
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Management 

Diagnostic tap was done on all suspected cases upon admission. Unless 
some indication warranted it, e.g. signs of block, failure to respond to 
therapy, etc., this procedure was not repeated. Blood for culture was ob- 
tained from all at the same time. 

As soon as the diagnosis was verified, an initial dose of 5 grams of 
sodium sulfadiazine in 100 c.c. of distilled water was administered intra- 
venously; this latter, even though the patient could take the drug orally. 
Subsequent doses of 2 grams were then given regularly every four hours for 
the next 24 hours, either orally or intravenously, as determined by the 
patient’s ability to ingest or retain the medication. The oral route was sub- 
stituted in all those receiving intravenous therapy as soon as the clinical 
condition permitted. One gram doses every four hours until the tem- 
perature returned to normal, and from this point on four times daily for the 
next seven days, was the course then pursued. 

. During the acute phase of the-discsse, “blood' sulfa levels- were determined 
daily, and upon amelioration, every other day. Complete blood counts and 
urinalyses were done routinely every other day so long as chemotherapy was 
employed. 

It was the general policy not to administer parenteral fluids unless neces- 
sary. This group of young and robust males was not affected adversely by 
slight or moderate degrees of dehydration. So long as a urinary output of 
750 c.c. or more was obtained during the first 24 hours, no parenteral fluids 
were employed. It was found that an adequate urinary excretion could be 
attained by fluids taken orally if frequently administered. In but three 
patients was it necessary to resort to the use of intravenous fluids for short' 
intervals because of vomiting. 

The sedation of delirious and restless patients was fairly well maintained 
by the intramuscular injection of paraldehyde in quantities of 5 to 10 c.c.. 
This dose could, upon necessity, be safely repeated within several hours. On 
a few occasions the drug was administered intravenously with- good results. 
“This drug possesses a wide margin of safety. Very large doses cause only 
prolonged unconsciousness, fatalities being quite rare.” 9 - 

The sudden development of hypotension, feeble pulse, marked asthenia, 
and semi-stupor, marked the clinical deterioration of ' one patient (case 17). 
The blood pressure dropped to 70 mm. of Hg systolic and 40 mm. diastolic 
(mercurial manometer). Aqueous adrenal cortical extract was given intra- 
muscularly in conjunction with physiologic saline solution intravenously. 
The blood pressure slowly rose to 110 mm. systolic, 50 mm. diastolic; 114 
mm. systolic, 52 mm. diastolic; and 112 mm. systolic, 60 mm. diastolic. By 
the third day, clinical improvement was definite and progressive. All in all, 

65 c.c. of extract were given. 

Marked bladder atony necessitated the use of an indwelling catheter for 
a period of seven days before spontaneous urination was resumed in this 
patient. 
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Of unusual interest is case 20. This patient was hospitalized because of 
chills, fever, petechial rash, generalized aches and pains. The cerebrospinal 
fluid contained 80 cells per cu. mm. No organisms were seen on smear or 
recovered by culture of this fluid. All symptoms cleared up- within 24 hours 
without chemotherapy. Blood obtained for culture on admission was later 
reported as positive for meningococci. This was manifestly a case of spon- 
taneous recovery in a patient with acute meningococcemia and early cerebral 
irritation. 

Complications, Fatalities 

Drug reactions were encountered in three patients. Jargon aphasia and 
motor perseveration in one, nausea and vomiting, rash and fever in two were 
the clinical manifestations of these reactions. Fortunately, these occurred 
rather late in the course of the disease, when withdrawal of the drug did not 
deleteriously affect the progress of the patient. 

No renal complications were evidenced in this group. Microscopic hema- 
turia was demonstrated in the admission specimens of urine obtained from 
seven patients. This cleared up, however, under therapy. 

Pyarthrosis of the right knee occurred once. Repeated aspiration, semi- 
fixation, and skin traction effected a rapid response with no residual joint 
changes. Culture of the aspirated fluid did not yield the meningococcus. 
Subsequent radicular pains in the distribution of right SI-S5 may have been 
due to the traction employed. Gradual relief of this pain was accomplished 
by physiotherapy. 

A left facial and abducens paresis with spontaneous regression and 
eventual complete cure, was seen in one case. 

The apoplectic form of meningococcic cerebrospinal meningitis, or the 
Waterhouse-Friderichsen syndrome, was diagnosed clinically in one patient. 
Substitutional therapy, the use of adrenal cortical extract, was in this in- 
stance a life saving measure. 11 

Two deaths resulted in this series. One occurred within less than 12 
hours after the onset of the disease; the other, four days after admission. 
Autopsy performed on the latter revealed a severe, bilateral, hemorrhagic 
necrosis of the suprarenals.* 

Summary and Conclusions 

A review of the salient clinical features in 20 consecutive cases of men- 
ingococcic meningitis is herewith reported. 

The exhibition of the drug sulfadiazine, according to the plan described, 
attained adequate blood concentrations, effected satisfactory clinical re- 
sponses, and resulted in few complications, none of which left permanent 
residua. 

* Detailed report of these cases of the Waterhouse-Friderichsen syndrome to be 
published. 
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The so-callecl Waterhouse-Friderichsen syndrome was encountered in 
two patients. The survival of one of these with substitutional therapy 
augurs well for the outlook of this much dreaded complication. 

A mortality of 10 per cent was incurred. It is felt that in a larger group 
of cases this percentage could be even less. 
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MENINGOCOCCEMIA WITHOUT MENINGITIS; A 
STUDY MADE AT THE STATION HOSPITAL, 
FORT GEORGE G. MEADE, MARYLAND * 

By Harold W. Potter, F.A.C.P., Lt. Col., MC, ORC, Roger D. Reid, 
Major, Sanitary Corps, ORC, and Lewis H. Bronstein, Capt. 

MC, AUS, Fort George G. Meade , Maryland 

Many contributions have appeared in American and foreign journals 
describing meningococcemia without meningitis. Most of the reports have 
been of one to three cases with a discussion of the literature. -Because of 
the wide distribution of such reports, it is not our purpose to summarize 
these findings but to report our observations on 11 cases which we treated. 
Sulfadiazine was the drug used in our series and, because of this, we have 
observed certain differences from the cases seen previous, to this form of 
therapy. The outstanding diiference is that our cases would fall into the 
acute meningococcemia class rather than in the subacute or chronic group, 
which has been the classification used prior to this. 

Excellent discussions of the syndrome, as recent as 1939, are available, 
and the study of these articles will be sufficient to give one a good idea of the 
condition as well as a pre-sulfonamide view of the vagaries of the disease. 
Binns and Fothergill 1 have an excellent review of the literature up to 1931 
with a description of the syndrome and a report of one case. Carbonell and 
Campbell 2 describe three cases and present a description of the disease from 
a study of 33 cases which they collected from the American literature up to 
1938. Applebaum s reports a summary of 15 cases of his own, seven of 
which subsequently developed meningitis. In 1939, Heinle reported five 
cases. 

Since the inauguration of sulfonamide therapy, there have been several 
individual case reports. In the Australian literature, Moss s reports four 
cases treated with sulfapyridine as well as an excellent discussion of the 
disease. In the American literature, Watson 0 reported one case treated 
with sulfanilamide and he also reviews the literature. He states that 12 
cases had been reported since the start of sulfonamide therapy without a 
fatality. Kattwinkel 7 also reported one case treated with sulfanilamide. 

The following is the abstract of our case histories in chronological order : 

Case 1. G. G. was admitted to the Station Hospital on December 24, 1942, 
complaining of chill, generalized malaise, aggravation of the symptoms of an upper 
respiratory tract infection which he had had for the previous two weeks, severe 
headache and a rash. All the above occurred within 24 to 36 hours of the time he 
was admitted to the hospital. 

Examination revealed that he did not look more ill than other patients with an 
upper respiratory tract infection. There was a generalized fine petechial eruption 

* Received for publication November 11, 1943. 
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that was prominent on the extremities. Some lesions were also present on the buccal 
mucosa but none was seen on the palate. There was no nuchal rigidity, but some 
pain was present at the base of the neck on extreme flexion and rotation. 

His white blood cell count was 28,400 with 31 young and 63 segmented granulo- 
cytes. The spinal fluid contained three white cells of which two were granulocytes 
and one was a lymphocyte. 

He was placed on the usual sulfonamide therapy. That afternoon, he com- 
plained of pain in both knees and elbows ; the right elbow had ten degrees limitation 
in extension. By December 27, the eruption had almost entirely disappeared but the 
joint pain and involvement had progressed. At this time his left wr ist, metacarpo- 
phalangeal joint of the left index finger, right elbow, right wrist, and left knee were 
definitely swollen and tender. No heart murmurs were heard. The liver and spleen 



Fig. 1. Bullous lesions on foot in case of memngococcemia. 


were not palpable. A platelet count on December 26 was 152,000. The white cells 
were 14,350 with 2 young and 79 mature granulocytes. The sulfadiazine was dis- 
continued on the assumption that this patient had rheumatic fever and salicylates were 
administered. 

On December 28, the left knee was normal, but the other joints were still in- 
volved. At noon, it was reported that a Group I meningococcus was found in the 
blood stream and sulfadiazine administration was resumed. 

On December 30, the petechial eruption was entirely gone. By that date, all the 
joints except the right elbow had returned to normal. This joint continued to be 
swollen though less tender and red. Its motion was still limited. The orthopedic 
consultant saw him on January 5, 1943 and advised against tapping the joint at that 
time. The joint gradually became normal in size and by January 11, no abnormality 
could be made out. With active motion and physiotherapy, the pain and limitation of 
motion disappeared by February 22. A roentgenogram of the joint was taken on 
January 14 and showed some roughening of the trochlear notch which had the ap- 
pearance of an old injury or osteochondritis. 
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Two electrocardiograms, taken on January 8 and January 28, were normal. The 
white blood cell count and differential count returned to normal on December 30, the 
seventh hospital day. The blood sulfadiazine level reached 14.1 mg. per cent at the 
height of therapy. The temperature reached a normal level on the sixth hospital day. 

Case 2, V. E. J. was admitted on February 26 with a history of having felt 
perfectly well until the night of February 25 when he developed a chill while watch- 
ing a moving picture. He felt feverish that night but went to his barracks to sleep. 
He awakened on February 26 with a persistent headache and slight cough. In the 
Receiving Office of the hospital, a rash was noticed. 

Examination showed him to appear mildly ill. On his trunk and extremities, 
he had pink, dark red, and brown macules of various sizes. His throat was slightly 
injected. He had some muscle guarding of the neck but no rigidity. He had a 
questionable bilateral Kernig sign. His temperature was 101.8° F. and rose to 
103.6° F. several hours later. Shortly before the rise in temperature he vomited 
twice. A spinal tap was done shortly after admission. The fluid showed five white 
cells, two of which were polymorphonuclears. The spinal fluid sugar was 71 mg. 
per cent and a trace of. globulin was present. No organisms were grown on culture. 
The white blood cell count on admission was 26,000 with 80 per cent polymorpho- 
nuclears of which 20 were young forms. 

He was seen by the Dermatologic Consultant on February 27, who described 
the lesions as pink macules with deeper colored centers and suggested that they were 
of the erythema multi forme variety. 

On February 27, a Group I meningococcus was grown from the blood and the 
patient was placed on sulfadiazine. On February 28, the rash was fading rapidly but 
those lesions that were still present did not completely fade on pressure. 

From this point on, he made an uneventful recovery. His temperature reached 
a normal level on February 28. The white blood cell count taken on March 1 was 
7,500 with 45 per cent polymorphonuclears. The blood sulfadiazine level was 9.2 mg. 
per cent on February 28. 

Case 3. M. G. L. was admitted on March 25, 1943 in a critically ill condition. 
He was in a state of mental confusion so that a complete history could not be ob- 
tained until three days later. The only complaint that could be elicited on admission 
was that of severe headache. Subsequently, he said that he had gone to bed the 
evening of March 24 feeling perfectly well. At midnight he was awakened with a 
severe chill and then developed fever. In the morning, he felt very dizzy, became 
extremely weak, and developed a headache which became progressively worse. 

Examination was completely negative except for a marked purpuric eruption 
over his back, upper chest, and all extremities. His blood pressure was 60 mm. of Hg 
systolic and 40 mm. diastolic and his temperature was 103° F. A white blood cell 
count was 11,150 with 93 per cent polymorphonuclears of which 2 were myelocytes, 
22 were juveniles and 30 were “stab” forms. The spinal fluid showed 2 lymphocytes, 
a sugar level of 77 mg. per cent and no increase in globulin. Culture of the fluid was 
negative. A Group I meningococcus was grown from the blood on March 26. 

This patient was recognized as representing an early stage of the Waterhouse- 
Friderichsen syndrome. He was treated vigorously with sulfadiazine, intravenous 
glucose in saline, intravenous plasma, intravenous aclrenal cortical extract, and intra- 
muscular desoxycortico'sterone. Full details of this case will be reported in a sepa- 
rate communication. 

His- temperature gradually dropped until it reached normal levels on his seventh 
hospital day. The rash completely disappeared by the sixth hospital day. The blood 
pressure gradually rose until it reached 100 mm. systolic by the seventh hospital day 
and a diastolic of over 60 mm. by the thirteenth hospital day. The white blood cell 
count came to normal levels on March 31 with 6,600 and 74 per cent polymorphonu- 
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ears. His blood sulfadiazine level was 17.5 mg. per cent on March 26 and 18.8 mg. 
er cent on March 27. 



Fig. 2. Purpuric eruption on the legs. 


He made an uneventful recovery after the first week of his illness although he 
did develop a bilateral muco-purulent conjunctivitis on March 30, which cleared in 
several days. 

Case 4. W. A. M. was admitted the night of April 14, complaining of chills 
and headache. While he was on furlough on April 7, he had a severe chill, followed 
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by a short bout of fever and slight headache. The next day he felt weak, but he 
saw a physician who told him he had malaria, although no blood studies were done. 
At about the same hour on April 9, 11, 13 and 14, he had similar bouts of chills and 
fever. He had taken one quinine capsule a day since April 9. In addition to these 
recurrent bouts of chills and fever, he had a painful right elbow on April 11 and on 
April 14, painful swellings of the right and left ankle. 

On admission, he appeared slightly ill with a swollen ankle. He had a scattered 
macular rash, resembling rose spots, over his chest and extremities. His temperature 
was 101.6° F. with concurrent pulse and respirations. A blood culture was taken 
and a spinal tap was done. The spinal fluid showed 6 lymphocytes. No organisms 
were grown from it. Blood smears fbr malaria showed no organisms. The white 
blood cell count was 12,150 with 92 per cent polymorphonuclears, 8 of which were 
young forms. 

Because the possibility that this might be another case of meningococcemia was 
recognized, he was placed on sulfadiazine although rheumatic fever and malaria were 
considered as possible diagnoses. On April 16, he had a blood sulfadiazine level of 
10.0 mg. per cent. 

After the chill the night of admission, he no longer had either chills or fever. 
By April 18, the rash had completely disappeared and the joints were completely 
normal. On April 21, the eighth day after admission, the blood culture showed a 
Group I meningococcus. 

The remainder of the course was uneventful. The white blood count of April 
17 showed 3,900 cells with 66 per cent polymorphonuclears. 

Case 5. A. W. F. was admitted to the Station Hospital on April 29, 1943 be- 
cause of pain in his knees. This was of 16 years’ duration, and apparently followed 
an automobile accident in 1927. General physical examination was negative and a 
roentgenogram showed early osteoarthritis with an osteochondroma of the right knee. 

On May 11, while awaiting discharge from the Army, he had a chill followed by a 
recorded temperature rise to 100.4° F. At this time a generalized reddish, maculo- 
papular eruption with a violaceous background was seen. A spinal tap was done and a 
clear fluid with three lymphocytes was obtained. A blood culture was taken. The 
blood count which had shown 9,200 white cells with 66 per cent polymorphonuclear 
cells now showed 10,200 white cells with 74 per cent polymorphonuclears. 

The next day more lesions were seen. The dermatologist stated “if this patient 
appeared in the clinic, we would probably call this insect bites or some other type of 
bite, but since he is a hospital patient, will have to put this in the erythema multiforme 
group.” New groups of lesions kept appearing and in some instances the older 
lesions developed hemorrhagic centers. The muscles were tender. 

The first blood culture was reported as showing no growth but, because of the 
persistence of a low grade fever and new skin lesions, a second one was done on May 
17. This condition continued until May 27 when, after five days of incubation of a 
third culture taken on May 23, a Group I meningococcus was discovered. 

During the 16 days he was observed, the initial diagnosis of meningococcus 
septicemia was abandoned and diagnoses such as periarteritis nodosa and subacute 
bacterial endocarditis were considered. Biopsy of one of the skin lesions for a 
possible periarteritis nodosa merely shows a non-specific dermatitis with scattered col- 
lections of round cells, some polymorphonuclears, and plasma cells without definite 
relations to the skin appendages or arterioles. Some hemorrhagic areas were present. 

Although he had no fever the day the blood culture was reported as positive, he 
was placed on the usual course of sulfadiazine. The blood count on May 28 was nor- 
mal, showing 8,100 white cells with 57 per cent polymorphonuclears. The sulfa- 
diazine level was 8.7 mg. per cent on this day. 

Recovery was uneventful. 
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Case 6 L. J. E. was admitted to the Station Hospital on May 11 because of 
nausea and vomiting. He had felt well until 6 p.m. of May 10 when he became 
nauseated and vomited his dinner. He had several more vomiting spells with residual 
upper abdominal soreness but he had no diarrhea. He had a moderately severe 

liCtidticlic 

He looked acutely ill with a temperature of 99° F. but no pathological findings 
were found on physical examination. His admission diagnosis was acute gastritis. 

That afternoon his temperature rose to 103° F. but his headache had disappeared. 
Slight nuchal rigidity was present and a few spots, like rose spots, were seen on his 
abdomen. A blood culture was taken. A spinal tap revealed a clear fluid with one 
lymphocyte, a sugar level of S4 mg. per cent, and a trace of globulin. The white 
blood cell count was 10,990 with 82 per cent polymorphonuclears. 

The next day, May 12, his second in the hospital, he developed pain and slight 
limitation of motion in the phalangeal joints of his right middle three fingers. On 
the following day these joints became swollen, red, and tender. The skin lesions had 
not changed and no new ones had developed. Because of the joint findings, he was 
placed on salicylates. Two hours later, the laboratory reported that a gram negative 
diplococcus, which later proved to be Group 1 meningococcus, had grown in the blood 
culture. He was started on intravenous sodium sulfadiazine, 5 grams. 

The joints began to clear the next day so that by May 15, only the right ring 
finger was still swollen. This finger improved slowly so that it was May 25 before it 
had complete motion. 

The white blood cell count became normal on May 17 with 5,500 cells and 59 
per cent polymorphonuclears. The sulfadiazine level was 12.5 mg. per cent on May 
13. The temperature became normal on his eighth hospital day. 

Case 7. J. C. M. was admitted on May 13, complaining of a severe frontal 
headache that was noticed that morning. For the preceding week he had felt tired. 
The night preceding admission, he felt chilly but had no true chill. He awoke the 
morning of admission feeling quite drowsy and with a severe headache. 

On examination he had a few violaceous reddish macules, which disappeared on 
pressure on his upper chest and abdomen. Otherwise no pathological findings were 
noted. He did not appear ill. 

His temperature was 100° F. with corresponding pulse and respiratory rates. 
A spinal tap showed 7 cells with 1 polymorphonuclear and 6 lymphocytes. The sugar 
was 66 mg. per cent and the Pandy was negative. A blood culture was taken. Sulfa- 
diazine therapy was started because it seemed that this was another case of menin- 
gococcemia. 

On May 15, a Group II alpha meningococcus was grown from the blood. The 
rash was completely gone by May 16. The blood sulfadiazine level taken on May 
14 was 17.5 mg. per cent. The temperature became normal the day after admission 
and remained so until discharge from the hospital. 

His entire course was uneventful. 

Case S. W. C. W. was admitted on June 1, complaining of cough and aching in 
both legs. He had been discharged from the hospital several days before, after hav- 
ing apparently recovered from an upper respiratory infection. He developed his 
muscular and substernal aches the day before admission. His nose was obstructed 
and he had a slight headache. 

Examination showed only a congested nose and injected throat. His white blood 
count was 10,200 with 58 per cent polymorphonuclears. He ran an irregular course 
of fevei with red, slightly tender, elevated spots on his chest and feet. On June 12, 
a 1 the skin lesions had disappeared, the temperature was normal, and he felt well. 

n June 15, his temperature rose slightly, joint pains inconvenienced him, and 
several new skin lesions, this time looking like mosquito-bites, developed. 
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On June 17, his temperature rose suddenly to 104.2° . F. and a new painful lesion 
was seen on his left forearm. Physical examination otherwise still revealed no 
pathological findings but blood for culture was taken. The white blood cell count 
was 10,900 with 77 per cent polymorphonuclears of 'which four were young forms. 
The following day a Group I meningococcus was isolated from the blood. The rash 
became more widespread and now looked like those seen in previous cases of menin- 
gococcemia, round, pinkish macules with a violaceous background. A spinal tap 
showed 4 lymphocytes in the fluid which was sterile on culture. 

Although the temperature had returned to normal by the time the blood culture 
lepoit was received, be was placed on a course of sulfadiazine. The blood sulfa- 
diazine concentration, 24 hours after starting therapy, was 10.8 mg. per cent. The 
\\ lite blood count on June 21 was 9,750 with 52 per cent polymorphonuclears. The 
ras i completely disappeared by June 19 and his further course was uneventful. 
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Case 9. C. P. was admitted to the hospital on June 4, 1943, complaining of a 
frontal headache, aching in his muscles, bones, right ankle, both hips and both 
shoulders. His illness had started the afternoon of June 3 after he had returned 
from a 10 day leave. He took 40 grains of aspirin within six hours of the onset of 
his illness without any relief of the headache. The night of June 3 and 4, he had a 
severe chill. When he awakened on June 4, he noticed a rash. 

Physical examination showed him to appear moderately ill with a temperature 
of 100.5° F. and corresponding pulse and respirations. His throat was injected. The 
neck was not rigid and a questionable bilateral Kernig sign was present. *He had 
varied sized macules over his trunk, anteriorly and posteriorly, and all over his ex- 
tremities. 

The white blood count was 19,950 with 85 per cent polymorphonuclears, 12 of 
which were young forms. The spinal fluid was clear with three cells, two of which 
were polymorphonuclears. The spinal fluid sugar was 81 mg. per cent and no 
globulin was present. No growth was obtained on culture. 

A blood culture was taken and the patient was placed on a course of sulfadiazine 
because it was assumed that he had a meningococcemia, although the ward surgeon 
stated, “eliminate erythema multiforme.” On June 7\ the blood culture bad yielded a 
Group I meningococcus organism. On June 5, the day after medication was begun, 
the rash began to fade. It had completely disappeared by June 7. He had a blood 
sulfadiazine level of 9.6 mg. per cent 24 hours after the start of therapy. His tem- 
perature became normal on June 7 and he made an uneventful recovery. 

Case 10. G. J. K. was admitted to the hospital on June 15, 1943 with a history 
of having had coryza for the two preceding days. The morning of admission his 
coryza had become worse and he developed a mild chill, malaise, sore throat, a slight 
cough and some frontal headache. 

On examination he appeared slightly toxic with a temperature of 103° F. The 
only pathological physical finding was a congested nasal and pharyngeal mucosa. 
The white blood cell count, taken on June 16 was 15,450 with 81 per cent polymor- 
phonuclears, 3 of which were young forms. 

The day of admission he vomited once and then seemed to improve. His tem- 
perature reached 99° on June 17 and he felt well. On June 18, his temperature 
began to rise and he felt quite ill. His headache recurred and he developed a widely 
scattered maculo-papular rash on his trunk and extremities resembling mosquito-bites. 
Several hours later, some of the lesions formed hemorrhagic centers. The ward 
surgeon suspected meningococcemia and transferred him to the isolation ward. 
Sulfadiazine was started after spinal tap and blood cultures were done. 

The spinal fluid showed 18 cells, 5 of which were polymorphonuclears and 13 
lymphocytes. Culture resulted in no growth of organisms. A white blood cell 
count was 11,050; no differential count was done. The blood culture yielded a Group 
I meningococcus on June 21. The blood sulfadiazine level on June 20 was 12.0 mg. 
per cent. 

The macules developed the typical violaceous background the next day, by which 
time the temperature had dropped to normal. It remained so for the rest of his 
hospitalization. The white blood count was normal on June 21. By June 22, the rash 
had completely faded and the remainder of his stay was completely uneventful. 

Case 11. W. C. was admitted on June 30, 1943, complaining of pain in his chest, 
chills and fever, nausea and vomiting, and headache. He had had an upper res- 
.piratory infection for the week prior to his admission, with some nausea and oc- 
casional vomiting for the month preceding this. During the night he was awakened 
by a chill and pain across both sides of the upper part of his chest. He subsequently 
developed a severe headache. 
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His temperature was 102.2° F. and shortly after admission, r.ose to 104°. Ex- 
amination showed some impaired resonance over the left upper chest as the only 
pathological finding. Because the entire picture seemed to be one of pneumonia, a 
blood culture, sputum examination, and portable roentgenogram of the chest were 
done. The white blood cell count was 27,250 with 90 per cent polymorphonuclears 
of which 17 were young forms. The sputum did not contain sufficient pneumococci 
for typing. The roentgenogram was poor because of respiratory motion but a sug- 
gestive shadow extending from the right hilus towards the apex of the lungs was t 
noted. 

The next day the temperature came down to normal and the patient felt well. 
Subsequent roentgenogram showed the lung fields to be clear. On July 3, a Group I 
meningococcus had been isolated from the blood culture. Despite his apparent well- 
being and lack of any pathological physical findings, he was placed on a course of 
sulfadiazine. His blood sulfadiazine concentration after 24 hours was 7.3 mg. per 
cent. The white blood cell count on July 5 was 5,650 with 52 per cent polymorpho- 
nuclears. - 

He ran an uneventful course. 

Most of the cases reported in the literature discuss the syndrome from 
its standpoint of chronicity, i.e. the length of time symptoms were present 
before the patient presented himself for study or before diagnosis was made. 

In all of our presented cases, symptoms were not present longer than two 
weeks before the diagnosis was made. Some of the cases had symptoms of 
upper respiratory infection for a short time before the acute onset. Case 1 
had an upper respiratory infection for two weeks. Case 4 had chills and 
fever for one week before we saw him, and he was diagnosed as malaria else- 
where. This diagnosis has been made in previously reported cases. Case 5 
developed his symptoms while in the hospital for another disease. His 
course, before the diagnosis was made, also simulated malaria. However, 
because the patient was seen throughout his course, other diagnoses such as 
subacute bacterial endocarditis and peri-arteritis nodosa were made in addi- 
tion to meningococcemia. Case 6 had vague symptoms for a week prior 
to his acute onset. Case 7 had been in the hospital for an upper res- 
piratory infection and had only been discharged a few days prior- to his re- 
admission. He ran a very irregular course for 16 days before acute symp- 
toms suggested the possibility of meningococcemia. The symptoms in the 
other six cases began within several days of their admission to the hospital 
and the beginning of therapy. 

The outstanding finding and the one which we have found most useful in 
calling our attention to the diagnosis is the skin eruption. Practically all the 
reported cases note the presence of some eruption. In only one case, number 
11, was the rash absent. This case was also the most atypical in that it 
seemed to be a case of pneumonia on admission, and only because a routine 
blood culture was taken, was the organism found. In two cases, 1 and 3, 
the eruption was petechial and purpuric. Case 3 was a severely ill patient. 

he other eight cases presented variations of what we and others consider 
to be the basic type of eruption such as was seen in cases 7 and 9. This 
eruption is a round or oval macule or maculo-papule, pinkish in color and 
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with a violaceous background. It is generally 
extremities. We have never seen it on the fac 
more of a rose spot appearance because the 
violaceous hue was missing. When the indivic 
rhagic center, it tends to look like the beginni 
erythema multi forme. This was best seen in cj 
instead of a purpuric center, this portion was rai 
giving the lesion the appearance of a mosquito 
appears, a hemorrhagic area takes its place and t 
multiforme. Cases 5, 8, and 10 illustrate this ft 
ber 8, did the lesion have any resemblance t 
British case reports suggest that they have seen 
tender nodule. Our case, however, subseque 
.which were more typical. 

The rash usually had begun to disappear by 
drug and clears entirely in several days. The in 
comes brownish, smaller, and then disappears 
branny desquamation is seen. In those cases 
rises, i.e. the malarial type, the lesions fade v< 
appear with each rise in fever. 

The rash was also seen in a fair proportion 
to develop meningococcus meningitis. A survey 
gitis in which the organism was grown from 
both revealed six cases which had a rash like tl 
ever, in only one of these six cases was the bio 
other five, the organism was grown only fror 
tunately we did not attempt to puncture the skin ’ 
meningococci were present in the macules. The 
on a skin lesion merely showed a non-specific c 
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syndrome. The various authors who have rep< 
fact. In many instances it has been responsible i 
matic fever as occurred in our case 1. 

In our 11 cases, five had no signs or symph 
In three of the remaining six, there were compl 
and muscles. In case 5, there were not only must 
were quite tender to touch. It was this feature o 
which suggested the diagnosis of peri-arteritis 
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cleared rather quickly under sulfadiazine therapy. In no case, was there any 
residual loss of function. 

None of these joints was tapped. One of our meningitis cases did have 
a knee joint tapped after several days of sulfadiazine therapy. The fluid 
was purulent, no meningococci were cultured, and the sulfadiazine concen- 
tration in it was almost as high as the blood sulfadiazine level. 

Schein 8 discussed this complication of meningococcemia in the pre- 
sulfonamide days. He reported three cases in which destruction of the in- 
volved joint occurred, but the general consensus is that such an outcome is 
unusual. It may very well be that such involvement may not occur when 
sulfonamides are used, particularly if the disease is recognized early, because 
recover)^ is rather rapid. 

There were no outstanding neurological findings. Headache was the 
most frequent complaint. In seven of the cases it was severe enough to 
be a major symptom. In three it was slight and could have been part of the 
malaise that these patients experienced. One patient did not mention this 
symptom. In only one case, number 5, was slight rigidity of the neck noted. 
In two of the cases a questionable Kernig sign, which usually means a nega- 
tive one, was elicited. 

In 10 of the cases a spinal tap was done. No organisms were- seen on 
direct smear nor were any organisms found on culture. There are no definite 
criteria for the cellular content of a normal spinal fluid. Todd and Sanford 0 
state that 10 cells are usually accepted as the maximum number in health 
with nearly all being lymphocytes. On this basis, seven of our cases defi- 
nitely fall into normal limits. Case 2 had five cells, two of which were 
granulocytes. This patient had a severe headache and a questionable Kernig 
sign. Case 9 had three cells, two of which were granulocytes. He had the 
same findings. These patients had short illnesses prior to the spinal tap and 
might have gone on to meningeal involvement with less intensive therapy. 
However, the sugar and globulin content in both of these fluids were normal. 
This, together with the fact that the further clinical course did not result 
in meningitis and that no meningococci were grown from the fluid on culture, 
leads us to include them as cases of meningococcemia without meningitis. 

Case 10 had the greatest number of cells, 18, but only five were granulo- 
cytes. 1 his patient, however, had only a slight headache and no neurological 
signs. Several days elapsed between the onset of symptoms and the per- 
formance of the spinal tap. The predominance of lymphocytes among the 
18 cells, the absence of severe headache or neurological signs, also permits 
us to include this as a case of meningococcus septicemia without meningeal 
involvement. We have no explanation for the increased cell count other 
than the possibility of slight trauma while performing the tap and the count- 
ing of red cells as lymphocytes. 

We have not experienced the difficulty reported by others in isolating 
the meningococcus. In one case, number 4, it took eight days before the 
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blood culture was reported as positive. In case 5, it took three blood cultures 
and a five day incubation of the third to isolate the meningococcus. In the 
other nine cases positive reports were returned in several days. We have not 
had to enrich the medium as has been suggested by practically all the other 
authors by adding ascitic fluid or other agents. 

The technic for culturing the blood and spinal fluid has been as follows: 
Ihe media used are: (1) pork infusion broth, (2) thioglycollate medium, 
Brewer, 10 (3) pork infusion agar and (4) chocolate agar. The infusion and 
broth and agar are prepared as described in Technical Manual, 8-227, War 
Department 11 using pork instead of beef or veal. (1) and (2) are inocu- 
lated at the bedside with 10.0 c.c. and 1.0 c.c. of uncitrated blood while 
blood agar plates are made by adding 1.0 c.c. of the citrated specimen to 10.0 
c.c. of pork infusion agar in the laboratory. Cultures are incubated at 36° C. 
aerobically except for one blood agar plate which is placed in a Brewer 
anaerobic jar. 

Sediment from centrifuged specimens of spinal fluid is inoculated with 
drops from a capillary pipette with a platinum loop into chocolate agar 
plates prepared from Dextrose Proteose No. 3 agar plus heated blood 12 and 
into thioglycollate medium. 

All of the above media can be obtained in dehydrated form from supply 
houses* or can be made from chemicals, ground meat and peptones, readily 
available. Heated blood used in making “chocolate” agar is the only enrich- 
ment material used. 

That the above technic is adequate is evidenced by the fact that in only 
four cases of clinical meningococcus infection, with and without meningitis, 
out of more than 70 cases have we failed to isolate the organism. 

Other laboratory findings were not characteristic. 

All of our cases were treated with sulfadiazine. If the patient could 
not tolerate the medication by mouth, he was given 5 grams of sodium 
sulfadiazine intravenously followed by 1 gram every four hours, the route 
depending upon the patient’s condition. If he could take the drug orally, 
the initial dose was four or six grams depending on his apparent condition. 
Fluids were given, as indicated, to assure a urinary output of 2,000 c.c. in 24 
hours. Blood and urine examinations were done routinely to anticipate toxic 
reactions, but none was seen in our cases. The medication was continued, 
as a rule, for six to eight days and, in any case, until the temperature re- 
mained within normal limits for several days. 

Our cases presented a wide variety of types. A malaria-like course was 
seen in two. Predominant joint involvement suggesting rheumatic fever 
was also present. One patient resembled a case of severe gastritis. Others 
presented varying pictures. Our last case had the clinical appearance of 
pneumonia and was recognized only because of a routine blood culture. 
Awareness of the possibility of the infection and the appreciation of the 
nature of the rash were the most important factors that enabled us to make 
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the diagnosis. The headache, though frequent, is too common a complaint 
to have a great deal of significance alone, but with the other findings, it is 
important. 

Summary 

1. Eleven cases of meningococcemia without meningitis are presented. 

2. The diagnosis can be strongly suspected before the report of the blood 
culture in a patient with the skin eruption and headache if the possibility of 
this disease is kept in mind. 

3. Sulfadiazine resulted in rapid cure without sequelae in all our cases. 


Addendum 

Since the above article was written, we have seen four additional cases of nieningo- 
coccemia. In general, they tended to fall into the groups described above. One case had 
a temperature curve that was intermittent in type, whereas the other three had the usual 
course of fever for several days with a more or less sudden decline to normal after sulfa- 
diazine was started. One case developed a rigid neck about 12 hours after the drug was 
started, but a spinal tap was not done. It was felt be had probably developed meningitis. 
His rash was entirely purpuric, and meningococci were demonstrated on examination of the 
tissue juice from his skin lesions. 

Another patient had the macular type of lesions, some of which developed purpuric 
centers. Two of these on the foot became quite large and were ultimately seen as large 
bullous lesions. These are shown in figure 1. 

The third had only macular lesions, from which meningococci could not be demon- 
strated in the tissue juice. The fourth had both purpuric and macular lesions but the latter 
predominated. 

Figure 2 shows the distribution of the purpuric lesions as they appear on the ex- 
tremities and, of course, give the name of spotted fever to the disease. It is lesions such as 
these that may make one consider typhus or Rocky Mountain spotted fever as a possible 
diagnosis. 

All the cases recovered. 

The attempt to demonstrate the organisms in the lesions is in agreement with the report 
made by Tompkins, 13 who demonstrated the organism in skin lesions of the purpuric variety 
but not in the macular variety. It may be that the macular lesions are a manifestation of 
toxin production, whereas the purpuric are due to destruction of the capillary wall by the 
organisms themselves. The macular lesions that develop purpuric centers may be due to 
a ™ ore intense action of the toxin or to the action of the organism after the toxin has acted. 
We hope to do more studies in future cases on the demonstration of organisms in the various 
skin lesions in these cases. 

In three of the cases the first blood culture became positive in 24 to 48 hours. In the 
fourth case, a second blood culture had to be taken and was positive after 24 hours of 
incubation. 
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MEDICAL PROBLEMS IN THE MIDDLE EAST 

By Crawford F. Sams, Colonel MC, Carlisle , Pennsylvania 

The medical problems in the Middle Last 1 heal re of Operations which 
I will mention and discuss have either been published or mentioned on the 
radio; otherwise I could not discuss them. For the same reason of security, 
as it is called in the military service, it will not be possible to give specific rates 
concerning the incidence of these diseases among our troops. 

I shall not include in this discussion anything about the lighting; or 
problems of evacuation of battle casualties, of which we had a considerable 
number in that theatre, as certain American units supported the Eighth 
Army in its advance across Africa from El Alamein to Tunis and into Sicily ; 
but shall consider only problems pertaining to internal medicine. 

As Surgeon of the United States Military North African Mission, and 
later as Chief Surgeon of the United States Army Forces in the Middle East, 

I rvas responsible for the organization and establishment of the medical 
service for all of our forces in the Middle East. There are now many 
American hospitals throughout the area front Tunisia through Tripoli, 
Benghazi, Cairo, the Levant, and on into Persia. Those were some of my 
hospitals. 

In order to understand the distribution of the diseases encountered in 
this theatre, it will be necessary to consider the geography and climate be- 
cause these factors affect disease. The Middle East is rather a large area. 
On an ordinary map, Africa and Europe are usually shown in order to in- 
clude the countries in the Middle East ; and, therefore, the countries look 
relatively small. The Middle East consists of Iran, Iraq, Turkey, Syria, 
Palestine, Transjordan, Saudi- Arabia, Egypt, Libya,' Anglo-Egyptian Sudan! 
Lritiea and Ethiopia. The entire Middle East is much larger than the 
United States. The distance from an American hospital — for example in 
I ersia to one in Tunisia is over four thousand miles ; much farther than it 
is from New York to San Francisco. 

. Man Y P e °ple think of Africa as a country of jungles. Actually, there 
‘ S anywhere * n ^ le Middle East Theatre. The jungle in Africa is 

m Vest Central Africa. It does not extend into the Middle East or the 
1 °^d_Afiican Theatre areas. The countries of the Middle East vary, just 
as i eient parts of the United States vary from each other, as far as 
c ’mate and the character of the country and the distribution of diseases are 
concerned. . In the northern part of Persia, there are very high mountains, 
sixteen to eighteen thousand feet high. There is snow on these mountains 
e\en in the summer. On the other hand, in the southern and central parts of 
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Persia, from the foot of the mountains down to the Persian Gulf, there is 
a desert with extremely high temperatures. Consequently, in different parts 
of Persia one may expect entirely different problems in health, and differences 
in the distribution of diseases. In the southern part of Persia, the so-called 
desert area, temperatures range from 135° to 145° in the summer. In Iraq, 
the Tigris and Euphrates Rivers join together to form the Shat-al-Arab. 
This country, particularly in the central and western portions, is desert. At 
the junction of the two rivers is the fabled site of the Garden of Eden, and a 
little farther to the west are the ruins of Babylon, which have been ex- 
cavated. Evidence shows that at one time this part of the world was thickly 
populated and highly developed from an agricultural standpoint. Now it is 
only desert. There is also evidence to show that the depopulation occurred 
probably as a result of malaria. 

Syria and Palestine farther to the west are entirely different from Iran 
and Iraq. There are mountain ranges parallel to the shore of the Mediter- 
ranean, and the country is highly developed and rich in agricultural land. 
The mountains are so high in Syria that skiing takes place as late as May. 
The climate along the Levant, as it is called, is almost ideal. In fact, it is 
quite similar to our California climate. Between the mountains and the sea, 
along the coastal plains, citrus fruit groves are found, particularly in 
Palestine. The coastal plain is rather thickly populated with many small 
villages and cities, including the beautiful city of Tel- Aviv on the coast of 
Palestine. In Palestine the modern buildings and relatively modern sanita- 
tion in the Jewish cities and towns which have been built within the last 
twenty years contrast with the mud hovels and total lack of sanitation among 
the Arabs and their villages. 

Saudi-Arabia was of no particular concern to us. It is largely desert, 
sparsely inhabited, and the interior of the country is barred to Christians. 
Even aircraft travel over the central part, around Mecca, is forbidden lest it 
offend the Mohammedan people, who largely populate the Middle East. 
Egypt is entirely different from any other country in the Middle East. 
Although the chart shows it to be rather a large country, actually some fif- 
teen million people are concentrated in a triangle about one hundred miles 
on each side. The triangle called the Delta is like a funnel and extends from 
Alexandria to Port Said and down to Cairo. There is a narrow belt of 
cultivated land along the Nile as it runs through Egypt. This belt which 
may range from a few hundred yards to three or four miles, is also thickly 
populated. The remainder of the country is largely made up of rocks, desert, 
and mountains which are entirely barren of all vegetation. 

The Anglo-Egyptian Sudan is really a continuation of Egypt, as far as 
the character of the country is concerned. However, in the extreme southern 
parts there are marshes and swamp lands in which are found much large 
game. Eritrea and Ethiopia are very similar. They are very rugged 
countries with high mountains, again sixteen thousand to eighteen thousand 
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feet high. The country is primitive and so are the people. Considerable 
developmental work was done during colonization by the Italians who built 
some very beautiful cities and very fine roads. There is one spot in Eritrea, 
the seaport of Massaua, which is comparable in climate to Southern Persia. 
This port of Massaua has also a high humidity so that it is extremely dif- 
ficult for Occidentals to live and work in that port continuously. The 
Italians had a rest camp up in the mountains about forty miles away to 
which they took their people several days each week. 

Libya extends along the southern edge of the Mediterranean from the 
border of Egypt to Tunisia. Around Benghazi in what is called the 
Benghazi Hump, as far east as Derna, the country has been rather highly 
developed agriculturally by the Italians. The climate is pleasant. Tripoli, 
farther to the west, is a beautiful resort city, and the surrounding country 
for miles around has been highly developed. There are beautiful estates 
surrounding the city of Tripoli. Excluding the principal areas around 
Tripoli and Benghazi, the country is rocky and sandy, much like the country 
in Nevada and Utah. Although the temperatures were as high as 120° 
last summer in Tripoli, still the nights were cool and the climate on the whole 
is not unpleasant. 

The eastern edge of Tunis as far north as the town of Enfidaville, a 
little way south of the city of Tunis, came within the boundaries of our 
theatre during the march to Tunis as the Middle East forces pushed up from 
the Mareth Line. The country along this eastern part of Tunis is not un- 
like some parts of Pennsylvania. There are wheat fields, orchards and many 
cattle. It is highly cultivated, and there are some very nice little cities. It 
was quite chilly in Tunis last May and June, and wool clothes were com- 
fortable. This very brief and sketchy description of the various countries 
of the Middle East shows that it is far different from the country most of 
us ordinarily think of as constituting that part of the world. It is not ter- 
rifically hot all over the Middle East. Excessive heat occurs only in the 
two areas mentioned. There is no jungle and the desert is not just sand. 

The environment, habits and ways of living of the people who inhabit this 
pait of the world also determine the distribution of diseases with which we 
are concerned. All of this part of the world might be called the Arab world, 
as it is largely inhabited by Arabs. Most of these people are Mohammedans 
and therefore have .certain customs which differ markedly from ours. The 
great majority of the adult natives throughout this part of the world are the 
survivors of many diseases. Owing to their habits, practically all of these 
people are exposed to typhoid fever, dysentery, malaria, sand-fiy fever, small- 
pox and typhus. In one area the infant death rate as far as we were able 


0 determine was eight hundred per thousand ; in other words, eight out of 
ten babies died before they were a year old. In another area, three out of ten 
ied before they were a year old, and half of the survivors died before they 
ecame adults. Most of them died, I think, of typhoid fever or dysentery. 


218 


CRAWFORD F. SAMS 


Diseases of the intestinal tract, such as typhoid fever, bacillary dysentery 
and amebic dysentery are all prevalent throughout the entire middle east. 
The habits of the people are responsible for the almost universal infection of 
the population with these diseases which have such a high mortality among 
infants and little children. In fact, typhoid fever is considered a child’s 
disease in the Middle East. As a result of the universal infection, the carrier 
rate among the survivors is exceptionally high. 

These people do not use toilets and contaminate the ground along 
streams. A typical scene along any stream or canal will show individuals 
contaminating those banks or the stream itself with feces and urine. Then 
nearby there may be others washing their clothes and still others bathing. 
Then on down the stream there may be women dipping up the water which 
has been contaminated into large jars for drinking purposes or drinking out 
of their cupped hands directly from the stream or canal. 

As another example, in one large city, relatively modern in as far as the 
buildings are concerned, the water supply is obtained from snows melting on 
the mountains. The water is brought down to the city in underground 
channels. However, when it reaches the city it is turned out into the 
gutters of the streets and there one may see people contaminating the water 
with human excrement, and bathing in the gutters, washing clothes and then 
drinking the water. In effect, these gutters are the combined water and 
sewage supply system of the city. Typhoid and dysentery, either bacillar}' 
or amebic, can be acquired only by taking into the intestinal tract in food 
or drink the organisms which have been excreted from the intestinal tract 
of others. The scenes just described illustrate one method of introducing 
these intestinal diseases into a large portion of the population. 

However, another important method of dissemination in the Middle East 
is by the fly. Owing again to the contamination of the ground with fecal 
material, garbage, and refuse of all kinds as well, flies abound, and these flies 
which breed in this material contaminate their feet as they feed on the excre- 
ment of people who are carriers. Screening is practically unknown any- 
where in the Middle East, and all the kitchens of the finest hotels arc un- 
screened. The food becomes contaminated and you eat it and contract the 
disease. 

A third method very common in the Middle East which also helps to 
spread the intestinal disease arises from the almost universal custom of ir- 
rigating gardens with sewage or highly contaminated water. It is unsafe to 
eat lettuce, radishes, raw celery, or any vegetable grown in the ground, or 
such things as strawberries, unless they can be cooked thoroughly in order to 
kill the bacteria which are on these vegetables as a result of the method under 
which they are grown. Amebic dysentery is most commonly transmitted 
by the eating of green vegetables which have been mechanically contaminated 
by human excrement either by direct fertilization or heavily contaminated 
water. For two years I did not have lettuce, radishes, or fresh strawberries 
or raw celery, and neither did I have dysentery. 
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In order to survive in the Middle East without contracting one of these 
intestinal diseases, it is absolutely necessary to follow certain simple rules, 
such as eating only thoroughly cooked food, or fruit which has to be peeled 
before it is eaten, by avoiding local ice cream or milk which has not been 
boiled. Americans are people with a great curiosity. When American 
troops first come to the Middle East and see a restaurant or a hotel which 
looks inviting, they’ll go in and eat the things that are placed before them. 
As a result, immediately after every troop ship arrives, the sick rate for 
dysentery shows a sharp increase until that particular group of troops has 
been educated and discipline maintained in carrying out the very simple rules 
necessary to avoid dysentery or any of the intestinal diseases. We were 
able to demonstrate to the amazement of local health authorities that fly 
breeding could be restricted and that dysentery, typhoid and other intestinal 
diseases could be controlled at our bases in the Middle East. 

Typhoid fever itself was not particularly a problem to our troops in the 
Middle East. All of our personnel are inoculated against typhoid, para- 
typhoid A and paratyphoid B, and this inoculation is most effective. How- 
ever, dysentery was quite a problem, both bacillary and amebic. Where 
it was possible to make such surveys we found that the so-called “Gippy 
tummy/' “Delhi tummy,” “Teheran tummy” or “Massaua tummy” were all 
mild cases of dysentery, usually Sonne or Flexner in type. The onset is 
usually with diarrhea which may be accompanied by abdominal cramps. The 
stools run as high as twenty to thirty in 24 hours, and they may show blood 
and mucus macroscopically — almost all show blood microscopically. If 
untreated, the patient becomes dehydrated and rather toxic. These mild 
cases will usually subside in a week to ten days if untreated, but relapses are 
very frequent. Under the treatment which was in force in the Middle 
East in 1941, that is, giving a saline cathartic followed by paregoric and 
bismuth, these cases would usually respond in from four to five days. The 
more serious cases, showing blood and mucus, frequently had a prolonged 
and stormy course in hospital, and there is an appreciable death rate from 
bacillary dysentery. Many of the cases spent from a month to sometimes as 
long as six months in hospitals. Supportive treatment, such as intravenous 
fluid, was necessary. We were able to get a small quantity of sulfaguanidine 
which was used to treat the more serious cases, with dramatic results. Later, 
as larger quantities of sulfaguanidine became available, it was found that 
many of the milder cases of dysentery could be treated without hospitaliza- 
tion. Patients who had twenty to thirty stools a day, when treated with 
sulfaguanidine, in from twelve to twenty-four hours showed a diminution in 
the number of stools to perhaps three or four in twenty-four hours. The 
patients immediately became less toxic and often felt so well that they 
wanted to go back to duty. The very mild cases usually responded to treat- 
ment without hospitalization, simply spending a day in bed. The average 
quantity of sulfaguanidine required was one-quarter of a pound per patient 
for a large series of cases. Sulfaguanidine changed the entire picture of 
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the treatment of dysentery in the Middle East. Instead of being a disease 
which filled the hospital beds with patients for relatively long periods of 
time, with many of the patients seriously ill, our non-effective rate — that is, 
the number of patients in hospital constantly — was markedly reduced and 
the days spent in hospital were very few compared to previous experience. 
There were very few relapses among the dysentery cases treated with sulfa- 
guanidine. Shortly before I left, sulfadiazine was being used also with 
excellent results in the treatment of bacillary dysentery. 

A fairly large number of cases of amebic dysentery was found in routine 
stool examinations which were required of all patients entering hospitals for 
any cause. Many of these patients were absolutely symptom free or had 
only periodic attacks of mild diarrhea which were not severe enough to cause 
them to apply for medical attention. Amebic dysentery was particularly 
prevalent in Persia. The standard emetin treatment gave excellent results. 
Mixed infections of bacillary and amebic dysentery are more frequent than 
might be expected. Often the case coming in with severe diarrhea, pros- 
tration, blood and mucus when treated with sulfaguanidine would apparently 
clear up and then relapse after a few da) r s. Stool examination showed 
amebae and treatment for amebic dysentery then was in order. Entamcba 
coli was very common, and we had considerable difficulty initially in training 
laboratory technicians to differentiate between Entameba coli and Entamcba 
histolytica. Initially, many cases of Entameba histolytica were reported 
which, when checked by well trained personnel, were shown to be Entameba 
coli. It was necessary to send a specially trained laboratory officer to all of 
our hospitals to give training to laboratory officers and technicians in this 
differentiation before the confusion between Entameba coli and Entamcba 
histolytica could be cleared up. Of course many of our medical personnel in 
this country have had little experience in the identification of amebae in 
stools. 

The hazard of malaria is by no means universal in the Middle East; 
in fact, the problem of malaria is fairly well localized. For instance, a 
highly malarious area exists in southern Persia along the Shat-al-Arab and 
Persian Gulf shore. It exists there primarily because that limited district is 
highly irrigated and full of date palms, as the packing and shipping of dates 
is the principal industry there. Places where mosquitoes breed abound, and 
the natives are infected. Most of the children acquire malaria either as 
babies or early in life after their first year and either die or recover from the 
clinical symptoms; that is, chills and fever. However, they still carry the 
plasmodia in their blood. Therefore, when troops enter an area, if the 
natives are allowed to come into our camps to work with our troops and 
live near our troops, if these natives arc carriers of malaria; and if, at the 
same time, the species of Anopheles mosquitoes which can transmit malaria 
are present, then a high malaria rate among our troops can be expected. 
Malaria in the Middle East existed around the Persian Gulf and in Southern 
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Persia. It exists in the Jordan Valley in Palestine and up along the rivers 
of Syria and it exists along the Suez Canal and in the Egyptian Delta, and 
along the entire length of the Nile River. It exists in certain areas in 
Eritrea. It was said to occur around Benghazi and Tripoli and along eastern 
Tunis, but we found that it did not exist there. In only one place, a little 
town called Gabes, did we find malaria along the north coast of Africa east 
of Tunis. Malaria can be controlled under those conditions and we did 
control it. It is impossible to drain all the swamps or irrigated areas during 
a military operation. Neither is it economical to drain acres and acres of 
swamp when you may only be there a short time. The simplest and most 
satisfactory solution there was to train our troops in what we call malaria 
discipline — measures the individuals can take to protect themselves from the 
bites of an infected mosquito ; such as repellents, the use of mosquito bars, 
and, where possible, screening of buildings. The simplest means was to keep 
the natives at least a mile or two away from our camps, because Anopheles 
mosquitoes may abound and still there will be no malaria unless there is some 
infected person within a mile or so who has previously been bitten by this 
Anopheles mosquito. An Anopheles mosquito ordinarily does not fly more 
than a mile. We did not use suppressive drugs in the Middle East theatre. 

A number of cases of malaria acquired on the west central coast of Africa 
developed clinical symptoms after arriving in the Middle East. This malaria 
was malignant tertian. It might be well to emphasize the fact that malaria 
rivals syphilis as the great masquerader. It behooves all physicians in this 
country to become familiar with the symptomatology and the multitude of 
manifestations of malaria. Many of our men returning to this country are 
having, and will have,’ relapses. The importance of this is illustrated by two 
cases that occurred early in our experience. One case was a young man who 
had arrived in the Middle East from a highly malarious area about four days 
before his illness. He reported on sick call to a young doctor who also had 
recently arrived from the United States, actually from the northeastern part 
of the United States where malaria is not a problem. This patient com- 
plained of diarrhea and abdominal cramps with typical symptoms of “Gippy 
tummy or a mild case of bacillary dysentery. This young doctor made the 
diagnosis of diarrhea, clinically. This patient was treated with magnesium 
sulphate, followed with paregoric and bismuth. There was no fever, no 
chills, no headache. The patient was marked “Quarters” and was put to bed. 
About eight hours later, this young physician was called by another soldier 
who stated that the patient had collapsed and was unconscious. The patient 
was immediately moved to the hospital; intravenous quinine therapy was 
started after a smear showed malignant tertian malaria. He died about 
two hours later. An autopsy showed the vessels in his brain filled with 
plasmodia. 

The other case was also a young man who had arrived within less than 
a week and also complained of diarrhea and lassitude. He was seen by a 
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young medical officer who had had little experience with malaria. He was 
treated for his diarrhea with the usual saline purgative, followed by paregoric 
and bismuth. The man improved and was returned to duty. At no time 
did he have chills or fever or complain of a headache. The second night 
after being returned to duty, investigation showed that he got up to go to the 
latrine. He was found dead the next morning. Autopsy showed the 
usual picture of the cerebral type of malignant tertian malaria. It was 
necessary to issue instructions to examine a blood film for malaria in all men 
who had been in a highly malarious area who presented themselves on sick 
call or complained of headaches or abdominal symptoms. We made a 
survey of approximate^ one hundred men who had come across by air from 
west central Africa which is highly malarious, and found positive smears in 
30 per cent of individuals without symptoms. All of these individuals 
were placed on a therapeutic course of treatment. 

Another disease in the Middle East, called Pappatacci or Sand Fly Fever, 
is found throughout Persia. It exists in the Levant to a lesser extent. It is 
found in Egypt and in Libya. It was not a problem in Eritrea and Ethiopia. 
Like malaria, this disease is transmitted by an insect, in this case a sand fly. 
Before the sand fly can become infected, it must first bite an individual who is 
carrying the virus in his blood. If after a period of four to seven days, the 
sand fly bites another individual, it injects this virus into his blood stream. 
After a period of time he develops a terrific headache, fever and other symp- 
toms of sand fly fever. A sand fly ordinarily doesn’t fly more than 50 to 
100 yards, and a person can be bitten by millions of sand flies and never get 
sand fly fever unless first they have had the opportunity of biting an in- 
dividual who carries the virus in his blood. 

The transmission of this disease is well illustrated by a small epidemic 
which occurred among our troops. In one locality it was convenient to 
place a battalion near the railroad yards, and barracks were built right across 
the street from a row of native mud and stone huts. These sand flies 
breed in piles of stone and mud — rubble it is called. Thus there were ex- 
cellent breeding grounds for the sand fly right across the street. The natives 
furnished the reservoir of carriers because they carried in their blood the 
virus which causes sand fly fever. The sand flies that had become infected 
by biting the natives then flew across the street 50 or 75 feet, and bit our 
soldiers who sat around outside of the barracks in the evenings. Those 
barracks were screened ; that is, the windows were screened with a wire net- 
ting called “sand fly screening,” but in constructing the buildings they didn’t 
put any screen doors on, only solid wooden doors and the soldiers in the hot 
weather naturally left the solid wooden doors open. That was a perfect 
setup for sand fly fever, and at the first outbreak an investigation was made 
as to the cause and it was perfectly obvious how it was being acquired. The 
necessary remedies were applied — and they were very simple ones indeed — 
and the epidemic was stopped. We found that oil sprayed on the ground 
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around buildings is an excellent repellent as far as sand Hies are concerned. 
Screening of buildings — complete screening, including doors, that is — is also 
,ati excellent method of control. We do not have adequate knowledge about 
sand fly fever. It is known that carriers do exist in large numbers but how 
long an individual can remain a carrier after he has had the disease, is not 
known. 

The diagnosis of sand fly fever is not satisfactory as it is made largely 
by the process of elimination. An individual who comes in with a severe 
headache, post orbital pain, general aching, high fever, who has no obvious 
localized infection such as a cold, tonsillitis, etc. — and who shows no malaria 
in blood smear, is diagnosed sand fly fever. I am not sure but that many 
mild influenza cases were confused with sand fly fever. A better method 
of diagnosing this disease was needed and a Neurotrophic Virus Disease 
Commission headed by Dr. Paul, of Yale University, is now in the Middle ' 
East, working on sand fly fever. They are attempting, first, to develop a 
diagnostic serological test for the disease ; and second, to determine how long 
individuals may remain a carrier of the virus of sand fly fever. The text- 
books we found were not accurate in some of the statements made about 
sand fly fever, particularly the duration of its possible carrier state. We 
were, of course, also interested in the method of controlling this disease. It 
is hoped that as a result of. the work of this Commission our knowledge con- 
cerning sand fly fever will be increased. 

Dengue is a disease which exists in the southern part of the United States, 
t was a problem in the Middle East only in one locality, around the harbor of 
tassaua. Dengue, like malaria, is transmitted by a mosquito, an Aedes. 

. 0 * )ec °me infected, the mosquito must first bite an individual who is carry- 
ing the virus in his blood. Owing to the fact that the particular area in 
w llc 1 dengue existed was small, an insect control unit was put in the area 
an ] was a ^ e to control this particular type of mosquito. As a result of the 
wor °f th e insect control unit, our troops did not become infected. 

yphus is another disease prevalent in the Middle East. It is a disease 
c ose y associated with war. During and after a war, people, particularly 
u S e es, are crowded together. People come into communities where war 
w orc is being carried on and crowd together, particularly in cities. Under 
sue overcrowding, people lack adequate bathing facilities and in the Middle 
f? athing is not too common anyway. Epidemic typhus is spread by lice 

lc a ^ 0Un d among these people and are transmitted from one individual 
to another. 

. Typhus is a very important disease which migrates with people, prin- 
lOnnn le ^ u S ees - After the last war it was reported that approximately 
. ’ TOO people had typhus as a result of war conditions. The death rate 
! S frequently very high. Large epidemics of typhus did occur in Egypt, and 
!" , crs ’ a there was a small outbreak. We had reports that typhus had 
ro en out Tripoli, and when we captured that city we found some; but 
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again, by keeping the natives away from our troops or our troops away from 
the natives, by placing the infested part of cities out of bounds, preventing 
our troops from entering the infested areas or having contact with infected 
people, typhus can be prevented, and we didn’t get any large number of cases 
of typhus among- our troops. 

Fortunately the United States of America Typhus Commission was in 
my theatre. It carried on extensive work on the efficacy of certain control 
measures among the native population. We believe that we have a very 
effective means of controlling typhus among our troops, and are most op- 
timistic about the control of typhus. Epidemic typhus was found largely 
i n Egypt; a mixture of epidemic and murine typhus in Eritrea and Ethiopia. 
Murine typhus prevailed in Syria where it is endemic; there was both epi- 
demic and murine typhus in Persia and Iraq where it is also endemic. The 
entire Middle East may be regarded as an endemic area for typhus, either 
epidemic or murine typhus. We learned some very interesting things about 
typhus and I saw personally a good many hundred cases. This Commission 
studied also the clinical course of the disease, the complications and the 
pathology, and their findings will be published later. 

Yellow fever is another disease of importance. The yellow fever belt 
extends across Central Africa to the Red Sea. The disease has migrated 
from the west coast to the east as a result of religious pilgrimages to Mecca, 
and we were very much interested in the possibility of an outbreak of yellow 
fever in Eritrea, which would have been a serious thing for American forces 
there. The Aedes egypti were found there in large numbers. 

Dr. Mahaffey, who has done so much work in Africa [with the Rocke- 
feller Commission] on yellow fever, was brought in to Eritrea, and he ob- 
tained many blood samples from natives. Mouse protection tests were done, 
and it was found that yellow fever had been present in Eritrea. Very strict 
precautions were therefore required. Quarantine regulations were placed 
into effect in the spraying of planes going into uninfected areas in the Middle 
East, from the yellow fever areas and the potential yellow fever areas. We 
have a very efficient vaccine now for yellow fever, and it has been widely 
publicized that our troops going into such areas have been inoculated. We 
are happy to report we have had no yellow fever cases among our troops. 
However, that does not in any way permit a relaxation of vigilance so long 
as our aircraft travel through the yellow fever belt, and passengers, who of 
course include other than military personnel who have been inoculated, go 
into and out of that area. There is the ever present danger of infected 
mosquitoes being transported by air into non-endemic areas and causing foci 
of yellow fever to develop in various parts of this world. We kept a very 
close watch on the spread of yellow fever. 

Plague, like most of these tropical diseases, is also carried by an insect, 
in this case by the rat flea. An epidemic of plague in the Middle East itself 
was observed to migrate from an initial focus in one port to four different 
widely separated ports, as a result of infected rats boarding these ships and 
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then infecting other rats at the other ports. • The fleas left the dead bodies of 
the rats which died of the disease, got on human beings and infected them, 
and they died of bubonic plague. These certain cities were placed com- 
pletely out of bounds as far as American troops were concerned. An in- 
vestigation of the epidemic showed that it was the pneumonic type with 100 
per cent mortality in the particular ports in which the epidemic occurred. 

Infectious hepatitis is another very interesting disease which is endemic 
throughout the Middle East, particularly in the Levant and along the 
northern coast of Africa. It was a very important disease because if it 
strikes troops in large numbers those troops are unable to fight. It not only 
affected our own troops but those of our enemy. Many Germans and 
Italians were left to be prisoners because they were too ill with infectious 
hepatitis to be moved. 

In the Levant, infectious hepatitis was sometimes called the “immigrant 
disease” because people coming into that country almost universally become 
infected. Much remains to be learned about the disease. The mode of 
transmission is not known, whether it is transmitted by means of flies or by 
a blood-sucking insect such as the mosquito, or perhaps the sand fly. It is 
known that the virus is in the blood, particularly in the preicteric stage, and 
that it can be transmitted to others by direct inoculation of the blood. The 
incubation period is extremely variable, from two weeks to three or four 
months, as has been determined by inoculation experiments. It is known, 
too, that individuals may carry the virus in their blood and; as far as known, 
not develop the symptoms until a precipitating factor occurs, such as fatigue 
or reduced rations. In general, lowered resistance to any type of infection 
rnay precipitate the clinical symptoms in individuals who have been carrying 
t le virus for long periods of time. The initial symptoms are usually anorexia 
and a resulting loss of weight. Then jaundice develops, and there is usually 
nausea and vomiting. There may be hematemesis, delirium and mental coll- 
usion. There is an appreciable death rate. The period of hospitalization 
on the average is relatively long, from four to six weeks, and that is an im- 
portant factor in a military organization, particularly if a relatively large 
num er of troops develops infectious hepatitis during an epidemic. Among 
our troops the disease was observed in all degrees of severity from the mildest 
in ection with only anorexia and a slight icteric tinge to quite severe cases who 
required a long period for convalescence. The treatment used was a high 
carbohydrate high vitamin B diet. A study has been made of the epi- 
demiology of one outbreak and a commission has been working on the 
pro lem of how this disease is transmitted because the answer to that 
pro lem will enable us to control it. Epidemiological observations together 
v ith the fact that the virus is present in the blood and can be transmitted 
.y ^hect inoculation lead me to believe that it is borne by blood-sucking 
insects, possibly mosquitoes or sand flies. I rather suspect the Aedes egypti 
because after an unusual so-called wind-borne flight of these mosquitoes into 
an area * n which certain troops were located, an outbreak of infectious 
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heat stroke very low. Iieat prostration is very common, and we were able 
to control that largely by the use of salt. 

Particularly interesting are the effects of prolonged exposure; that is, of 
being exposed to this heat for months at a time.. I will describe briefly a 
few of the changes that take place. In an effort to get rid of body heat, the 
capillary beds and superficial blood vessels are dilated more or less con- 
tinuously, and after a period of some months an apparent anemia develops; 
that is, a red cell count of three to three and a half million cells is normal. 
This is not due to a decrease in red cell production but to an increase of 
plasma, and the old idea of your “blood becoming thinned out in the tropics” 
is literally true. Also a hypotension becomes the rule. Individuals with 
hypertension with a systolic pressure up to 250 millimeters frequently show a 
fall to 135 or 140 millimeters. An individual who has a normal systolic 
pressure of 120 to 130 mm. frequently has a pressure scarcely reaching 100 
millimeters of mercury after a few months. The diastolic pressure is only 
slightly lowered. 

After some months of exposure, the development of these changes in the 
blood count and in the blood pressure results in the appearance of certain 
■symptoms. These are the symptoms which might be expected with cerebral 
anemia or arteriosclerosis. The individuals become very irritable, they 
■quarrel and fight over the slightest imagined insult; they become extremely 
forgetful, and I have seen individuals start out to see. someone and forget 
whom they are going to see. It becomes almost a rule that you must write 
down everything in a notebook if you are to remember it longer than five 
minutes. Accompanying this irritability and forgetfulness, the inability to 
concentrate on a problem becomes very marked. Men complain that they 
are unable to do their work because they can’t concentrate on it. There is 
nothing particularly new in this syndrome. However, few doctors recog- 
nize it as a clinical entity. 

There is also a lowered resistance to all types of infection. The slightest 
scratch becomes a chronic sore. The infection rate of respiratory diseases, 
strange to say, is very high. These changes are not particularly new and 
have been studied by many others, but they are becoming increasingly im- 
portant because for the first time in history we have large numbers of 
American physicians in these areas, where the prolonged exposure to the 
effects of heat must be dealt with. Those of you who are in teaching in- 
stitutions, might advantageously present these changes, this clinical entity, if 
you care to call it that, to those students who may in the near future join the 
armed forces and be sent out to these areas, where they are to meet this 
problem. I first became interested in the disease myself from 1937 to 1939, 
when I made studies in Panama in an effort to determine the cause of a very 
hi"h rate of respiratory infection there. I found it was due to the effects of 
heat' It is well to recognize that not all diseases, not all clinical entities are 
the direct result of infection, and that the effects of prolonged exposure to 
heat are as much a clinical entity as any other of the better known diseases, 
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such as vitamin deficiencies and metabolic diseases. Tt deserves the thought 
and scientific study of our internists, particularly in order that we may recog- 
nize that such a condition exists and establish certain criteria so that, if pos- 
sible, individuals may be removed from prolonged exposure to heat before 
permanent damage is done. We might well call this clinical entity the “heat 
syndrome.” It has no relation whatsoever to heat stroke or heat prostration 
which have been studied so thoroughly. 

I have touched very briefly on some of the medical problems that 1 en- 
countered as Chief Surgeon of the United States Army Forces in the Middle 
East over a period of two years. From a medical standpoint, as applied to 
military forces, the most important problems were the intestinal diseases, 
principally the dysenteries, both bacillary and amebic. Sand fly fever, in- 
fectious hepatitis, and in certain areas malaria, and the “heat syndromes,” 
were also very important problems. Some of the problems that we feared as 
the result of our first statistical survey of the area, particularly the exotic 
tropical diseases, did not materialize, as far as becoming problems to our 
military forces. The young men who will graduate from our medical 
schools during the next few years and who are going to be sent all over the 
world and who will encounter these unfamiliar diseases need guidance and 
special efforts to prepare them to recognize, to control and to treat them. To 
those who are primarily interested in research, I present the problems of sand 
% fever, infectious hepatitis and the “heat syndrome,” all of which challenge 
our best efforts in scientific study. 



HETEROPHILE ANTIBODY REACTION IN 
INFECTIOUS MONONUCLEOSIS * 


By Robert E. Kaufman, Captain, Medical Corps, A. Up S. 


The sheep cell agglutination test or heterophile antibody reaction, as it 
is also called, is a laboratory procedure of considerable value in clinical medi- 
cine. In this country one frequently speaks alternately of the Paul-Bunnell 
test; and in Europe it is often referred to as the Hanganutziu-Deicher reac- 
tion. In 1911 Forssman 1 recognized the nonspecificity of certain. antigen- 
antibody reactions. The terms “heterogenetic,” “heterophilic,” or “hetero- 
phile’' are applied to those antibodies that react with an antigen (sheep ery- 
throcytes) which seemingly had nothing to do with their development. One 
type of heterophile antibody is known as the Forssman antibody, but there 
are other varieties of heterophile antibodies which differ from the Forssman 
type. It has been known -for a long time that the serum of many normal 
persons is able to clump sheep erythrocytes in very low dilutions. 2 In 1924 
Hanganutziu 3 noted high titers of heterophile antibodies in the sera of 
patients who had received injections of horse serum. These observations 
were confirmed two years later by Deicher. 4 Davidsohn, 3 ’ R> 7 in a series of 
publications, reported many more such instances, and further showed that 
the titer of heterophile antibodies is especially .high if the horse serum in- 
jection is followed by serum disease. 

During the course of a search for heterophile antibody responses in 
various clinical conditions, Paul and Bunnell 8 in 1932 discovered a high 
titer of such antibodies in the sera of several patients with infectious mono- 
nucleosis. Bunnell 0 later showed that this occurred in most cases of the 
disease and that it was sufficiently characteristic to be useful as a diagnostic 
aid. Numerous subsequent clinical reports 10 ’ 12 ’ 33 ' 14 ’ 1- ’’ 3G ’ 11 emphasize 

the confirmative value of the sheep cell agglutination test in the diagnosis of 
infectious mononucleosis. Many investigations 1S ’ 20 - 21 - 23 ' 24 - 23 > 20 > 2S - 20 

have been conducted in the laboratories of Davidsolin, of Stuart, and of 
others, which ultimately proved that the heterophile antibodies in infectious 
mononucleosis were different in type from those found in normal serum 
and in the serum of patients who had received horse serum injections. The 
present concept is that there are three types of sheep cell agglutinins : those in 
normal serum, absorbed by guinea-pig kidney but not by beef erythrocytes ; 
those in the serum of patients with infectious mononucleosis, absorbed by 
beef erythrocytes but not by guinea-pig kidney ; and those in the serum of 


* Received for publication July 31, 1943. 

From the Lenox Hill Hospital, New York City 


From tre to" Dr. Annis E. Thomson of the Bureau of Laboratories, De- 

Acknowe gm York, for devising the technic of the heterophile antibodv 
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individuals treated with horse serum, absorbed by both guinea-pig kidney 
and beef erythrocytes. 17 

Various modifications 12 ’ 23 ’ 30 - 31 * 32 ’ 33 of the Paul-Bunnell test have been 
suggested in order to make the test more rapid or more sensitive. Whereas 
the Paul-Bunnell method requires overnight incubation before final reading, 
the newer Davidsohn technic, 31 ’ 32 which is very delicate, makes use of smaller 
amounts of material and requires only two hours’ incubation. The Paul- 
Bunnell and the Davidsohn methods are the two standard procedures in this 
country at the present time. The differential test of Davidsohn consists of 
three parts : (a) agglutinating action of the patient’s serum on sheep cells ; 
(b) the same after absorbing the heterophile antibody with guinea-pig kid- 
ney; (c) the same after absorbing with beef erythrocytes. Thus, a typical 
result in a case of infectious mononucleosis would be reported as follows: 
“(a.) serum, non-absorbed 1:448; (b) serum absorbed with guinea-pig 
kidney 1:224; (c) serum absorbed with boiled beef erythrocytes: no ag- 
glutination.” 

Technic 

Practically every experienced laboratory worker who performs many 
sheep cell agglutination tests has made certain minor modifications in the 
recognized technics. Dr. Annis E. Thomson has done over 2000 of these 
tests by the Davidsohn method, 31 ’ 32 unmodified until October, 1939, since 
which time the following changes have been in effect. First, instead of in- 
activating the serum for 30 minutes at 56° C., it was inactivated for four 
minutes at 61° C. Second, instead of reading the results of the agglutina- 
tion after incubating for two hours at room temperature and again after 
overnight in the icebox, the final results were read after centrifuging at high 
. speed for five minutes and then shaking thoroughly with the fingers: A 
carefully controlled series of tests showed that the two methods give essen- 
tially similar results. Third, instead of absorbing sera for one hour, five 
minutes were found to be sufficient, if the tubes were shaken thoroughly 
during that time. This applies to both the guinea-pig kidney and the beef 
erythrocytes. Fourth, the expressions “one plus,” “two plus,” and “three 
plus are not used; merely “positive” or “negative.” Fifth, all results were 
read macroscopically, because after centrifugation there was not enough 
diagnostic difference to warrant the use of the microscope. The net result 
of these minor changes in Davidsohn’s standard technic is that the test is 
simplified, is just as accurate, and withal gives considerably quicker results. 
In fact, telephoned reports can be given within one hour of the time of ar- 
rival of the serum in the laboratory, if speed of diagnosis is important, which 
it occasionally is in a questionable case of infectious mononucleosis thought 
to be acute appendicitis, meningitis, typhoid fever, mumps, diphtheria, etc. 
Moreover, so much time is saved by these modifications in technic that many 
more specimens can be examined in a day. A complete description of the 
technic will soon be published. 84 
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Table II 
Control Series 


In each case the agglutinin titers reported are (1) with untreated serum; (2) with serum 
after absorption with guinea pig kidney; and (3) with serum after absorption with boiled ox 
erythrocytes. 


‘ Case No. 

Sex 

Age 

Sheep Cell Test 

Diagnosis 



Leukemia and Lymphoblastoma 

i 

F 

59 

Neg. 

Neg. 

Neg. 

Leukemia, chronic myeloid 

2 

M 

58 

Neg. 

Neg. 

Neg. 

Leukemia, chronic myeloid 

3 

F 

59 

1:28 

Neg. 

1:28 

Leukemia, chronic myeloid 

4 

■ 

57 

1:14 

n8: 

Leukemia, chronic myeloid 

5 

D 

17 

Neg. 

Leukemia, chronic lymphoid 

6 

B 

4 

Neg. 

Neg. 

Neg. 

Leukemia, acute lymphoid 

7 

M 

46 

Neg. 

Neg. 

Neg. 

Leukemia, chronic myeloid 

8 

M 

20 

1:14 

Neg-. 

Neg. 

Hodgkin’s disease 

9a 

M 

30 

1:112 

1:28 

Neg. 

Hodgkin’s disease •> 

9b 

M 

30 

1:224 

Neg. 

1:56 

Nine months later 

10a 

M 

45 

1:14 

Neg. 

1:7 

Hodgkin’s disease (?) 

10b 

M 

45 

1:112 

Neg. 

1:56 

One week later 

11 

F 

69 

1:7 

Neg. 

. Neg. 

Lymphosarcoma 
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Table II — Continued 


Case No. 

Sex 

Age 

Sheep Celt Test 

| Diagnosis 

Serum Injections 

12 

F 

3 

1:28 

Neg. 

Neg. 

Scarlet fever, 12 days after serum 

13 

F 

10 

1:14 

Neg. 

Neg. 

Scarlet fever, 1 1 days after serum 

14 

M 

8 

1:112 

1:56 

Neg. 

Scarlet fever, 10 days after serum 

15 

M 

11 

1:14 

Neg. 

1:7 

Scarlet fever: serum sickness 

16 

t 

M ' 

! 

13 

1:7 

Neg. 

Neg. 

Scarlet fever: serum sickness 

• Liver Extract Injections • 

17 

F 

63 

1:7 

Neg. 

Neg. > 

Primary anemia 

18 

M 

67 

Neg. 

Neg. 

Neg. 

Primary anemia 

19 

M 

55 

1:28 

Neg. 

Neg. 

Primary anemia 

20 

F 

46 

1:7 

Neg. 

Neg. 

Primary anemia 

21 

F 

67 

1:28 

Neg. 

Neg. 

Primary anemia 

22 

| 

F 

55 

1 :28_ 

Neg. * 

1:7 

Primary anemia 

23a 

F 

33 

1:112 

Neg. 

Neg. 

Primary anemia 

231> 

F 

33 

1:14 

Neg. 

Neg. 

Three weeks later 
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Table II — Continued 


Case No. 

Sex 

Age 

Sliecp Cell Test 

Diagnosis 




Respiratory Infections 

24 

■ 

45 

1:14 

1:14 

Neg. 

Grippe 

25 

D 

31 

1:7 

Neg. 

Neg. 

Grippe 

26 

i 

44 

Neg. 

Neg. 

Neg. 

Grippe 

27 

F 

40 

1:14 

1:14 

Neg. 

Grippe 

28 

M 

53 

1:7 

1:14 

Neg. 

Grippe 

29 

M 

30 

1:14 

Neg. 

Neg. 

Grippe 

30 

M 

? 

Neg. 

Neg. 

Neg. 

Grippe 

31 

M 

15 

1:14 

Neg. 

Neg. - 

-Grippe 

32 

M 

45 

1:14 

Neg. 

Neg. 

Grippe 

33 

M 

20 

1:28 

Neg. 

Neg. 

Grippe 

34 

F 

15 

Neg. • 
Neg. 

Neg. 

Grippe • 

35 

F ' 

48 

1:28 

Neg. 

1:28 

Acute tonsillitis 

36 

M 

46 

1:14 

Neg. 

Neg. 

Asthma 


I 

l 

Miscellaneous Diseases 



Pulmonary tuberculosis 
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Table II — Continued 


Case No. 

Sex 

Age 

Sheep Cell Test 

Diagnosis 



Miscellaneous Diseases — Continued 

38 

M 

20 

1:28 

Neg. 

Neg. 

Undulant fever 

39 

M 

? 

Neg. 

Neg. 

Neg. 

Trichiniasis (?) 

40 

M 

35 

1:28 

Neg. 

Neg. 

Rheumatic fever (?) 

41 

F 

23 

Neg. 

Neg. 

Neg. 

Pyelitis, acute 

42 

M 

42 

1:28 

1:7 

Neg. 

Syphilis; cholecystitis, acute 

43 

F 

64 

Neg. 

Neg. 

Neg. 

Vitamin B deficiency 

44a 

M 

19 

1:56 

Neg. 

Neg. 

Rubella 

44b 

M 

19 

1:14 

Neg. 

Neg. 

Five days later 


Healthy Normals 


45 

M 

23 

Neg. 

Neg. 

Neg. 


46 


58 

1:7 

Neg. 

Neg. 

* 

47 


48 

1:28 

Neg. 

Neg. 


48 

F 

42 

1:28 

1:7 

Neg. 


49 

F 

18 

1:14 

Neg. 

Neg. 


50 

F 

19 

1:28 

Neg. 

Neg. 
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Case No. 

Sex 

Arc £ 

Sheep Cell Test 

Diagnosis 



Healthy Normals— Continued 

51 

F 1 

18 

1:28 

Neg. 

Neg. 


52 

F 

20 

1:14 

Neg. 

Neg. 


53 

F 

19 

1:7 

Neg. 

Neg. 


54 

F 

18 

1:14 

Neg. 

Neg. 


55 

F* 

19 

; 1:28 

Neg. 

Neg. 


56 

F 

19 

1:7 

Neg. 

Neg. 


57 

F 

18 

1:7 

Neg. 

Neg. 


58 

F 

i 

1 20 

1:28 

Neg. 
j Neg. 



Clinical 

During a three year period 83 proved cases * of infectious mononucleosis 
have been investigated and are included in this paper. In the diagnosis of 
this disease there are three aspects to consider : the clinical, the hematological, 
and the serological. It is felt that if any two of them are definite, the 
diagnosis may be considered established. In this series were seen no cases 
positive clinically and serologically, but with consistently negative blood 
smears. However, there were many cases positive clinically and hematologi- 
cally, but with negative serological findings, and a few cases positive hema- 
tologically and serologically, but with a subclinical or a very atypical 
clinical picture. The clinical and hematological aspects of infectious mono- 
nucleosis will not be discussed in this paper, since little could be added to 
Bernstein’s excellent and exhaustive review. 17 

Sheep cell agglutination tests were done on the sera of all but five of our 

* I wish to thank the following physicians for referring some of these patients for study : 
Drs. Abram Abeloff, Charles Bogoshian, Frederick Castrovinci, Lawrence Crawley, Carl 
Goldmark, Jr., Irving Kohn, George Laporte, Jr., Carl Reich, Armin St. George, Robert 
Schleussner, Nathan Serlin, and Irwin Sobel. 
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83 patients by Dr. Thomson.* The Paul-Bunnell technic was employed for 
one patient (case 4), and four patients (cases 71, 72 , 73, 75) had no sero- 
logical tests performed. I studied the blood smears of all 83 patients and 
also examined the patients with but few exceptions. In the cases not per- 
sonally examined, the histories as reported by other doctors were carefully 
reviewed. 

We were interested in performing the heterophile antibody reaction as 
frequently as was feasible in order to determine the variations in the titer 
with time. Ihe results of these tests are shown in table 1. Also included is 
a control series (table 2), consisting of normal individuals; patients who 
had received liver extract injections for primary anemia; patients who had 
received horse serum for diphtheria or scarlet fever; and patients suffering 
from serum sickness, leukemia, Hodgkin’s disease, and various miscellaneous 
conditions. 

Discussion 

What titer of heterophile antibody constitutes a positive test? That 
depends on various factors, the most important of which is the exact technic 
employed, including the method of reading the result, whether macroscopic 
or microscopic ; the time interval, whether after two hours or after overnight 
incubation or after five minutes centrifugation; and the method of recording 
the degree of the reaction, “one plus” or “three plus” agglutination. It also 
depends on how one records the dilution. The differences in the dilutions 
of serum recorded in various publications make it very difficult to compare 
titers with each other. For example, Paul and Bunnell 8 call their first tube 
1 : 4 (whereas it is in reality a 1 : 16 dilution of serum) ; Davidsohn 31 desig- 
nates his first tube 1:7; and Bernstein 11 his first tube 1 : 20. Finally, 
another consideration seems to be the opinion of the author, based on his 
technic and experience. The lowest figure which may be called positive 
varies with different writers on this subject from 1 : 8 10 through 1 : 32, 8 ’ n ’ 

n, !0, !T, 3S J . 55 3 ,, 35, 3« t . 64 37, 38 X up to ] ; 512. 39 It sllOUld be 

pointed out that the extreme figures (1:8, 1 : 320, 1:512) were obtained with 
technics not now in general use. The two methods in common use in this 
country are the Paul-Bunnell and the Davidsohn. Most authors follow the 
originators of these methods in calling the lower level of positivity 1 : 32 with 
the former and 1 : 56 with the latter technic. The latter figure is considered 
positive by Davidsohn and most others only if the differential absorption is 
“correct”; i.e., if there is little absorption of heterophile antibody with 
guinea-pig kidney and complete absorption with beef erythrocytes. 

From our experience and a review of the literature, we agree with 
Demanche 14 that the borderline between negative and positive cannot be very 
definitely stated. There are too many variable factors even with the well 

* Dr. Thomson has performed the test on the sera of a great many other patients 
with infectious mononucleosis; but these cases are not included in this paper as they were 
not studied clinically and hematologically by me. 
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recognized technics, especially since most investigators have varied the technic 
in some particulars. If definite figures are to be given, however, we feel with 
many others that with the Paul-Bunnell technic a value of 1:32 or more is 
positive, and we would add that 1:16 is suggestive, requiring further in- 
vestigation. We consider that with the Davidsohn technic, especially as 
modified by us, 1 : 56 or more is positive and even 1 : 28, provided that in the 
latter instance the differential absorption is “correct.” The figures for the 
Davidsohn method refer to the macroscopic reading after overnight incuba- 
tion in the icebox or, as we now do it, after centrifugation for five minutes. 
Smeall, 40 using the Paul-Bunnell technic, found only 0.4 per cent of 765 
normal sera with an agglutination above 1 : 32. 

With borderline results, the clinical and hematological features should 
be taken into consideration. Even with definitely positive sheep cell ag- 
glutination tests, the clinical picture must be considered as a whole in making 
a final diagnosis in an individual case. There are false-positives with this 
test just as with other laboratory procedures, such as the serological reactions 
for syphilis, 41 which are usually considered quite dependable. Among other 
things which must be known in interpreting a borderline or positive test in 
connection with the patient’s - present illness is whether he had recently been 
given serum or liver extract injections and whether he may have had in- 
fectious mononucleosis at any time within the past 12 months in clinical or 
even subclinical form. 

With the foregoing limitations, a positive sheep cell agglutination test 
naturally is a strong point in the diagnosis of infectious mononucleosis, 
especially if the agglutination occurs in a high dilution and with the “correct” 
differential. However, as table 1 shows and as others 1G ’ 17 ’ 42> 43> 44 have also 
found, a negative test does not by any means rule out the diagnosis, even if 
the test is repeatedly negative. It is merely one point against the diagnosis ; 
but if the clinical and the hematological pictures are definite, it is believed that 
the diagnosis is established. And we do not agree with Davidsohn 81 that it 
is necessary or desirable to separate seropositive from seronegative cases of 
what is considered to be the same disease. 

The percentage of cases of infectious mononucleosis with negative sheep 
cell agglutination tests varies a great deal in different series of reported cases. 
This depends mainly on three factors: (a) the figure which the author con- 
siders necessary for a test to be called positive; ( b ) the frequency with 
which blood samples are tested in individual cases; (c) and most important, 
the number of cases of infectious mononucleosis which the author refuses 
to recognize and include as such because they have negative heterophile anti- 
body reactions, even though they are “indistinguishable from infectious 
mononucleosis clinically and hematologically,” in the words of certain 
authors. It is felt that these cases must be included in a discussion of the 
accuracy of the test. Van Ravenswaay, 33 for example, stated that all 16 of 
us cases of infectious mononucleosis had positive tests. However, 21 other 
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cases thought to be infectious mononucleosis before the agglutination test 
was performed were excluded because of negative tests. It would seem 
more correct to say that 16 of 37 cases or 43 per cent had positive reactions. 
Demanche 14 had 100 per cent positives in a series of 57 cases, but if seven 
other cases excluded only because of negative tests are included, his per- 
centage falls to 89 per cent. The percentage of cases with positive agglutina- 
tion tests varies in different series 10 ’ 14_17 < 3S < 37 < 43 ' 44 > 45 * 4B > 47 > 48 ’ 49 > 50 > 51 > 52 > 53 


from 43 per cent to 100 per cent, with most authors reporting 80-90 per cent. 
Paul 16 said: “Ninety per cent of our cases had positive serology. This may 
indicate that we are relying too much upon the sheep cell test for our diag- 
nosis.’’ I agree with that interpretation. 

In this series of 79 serologically tested cases we found that 51 were 
definitely positive (1 : 56 or more) ; eight were borderline (1:28 with the 
correct’’ differential); and 20 were negative. Since we feel that 1:28 
with the “correct” differential is also a positive test, our. series shows 74.7 
per cent positive cases. It is apparent from a glance at table 1 that the 
number of positive cases depends to some extent on when and how often one 
takes blood for the test. For example, one patient (case 7) was negative 
on the tenth and eighteenth days, but positive five months after the onset 
(with no intervening illness). In this series are included all cases in which 
we made a final diagnosis of infectious mononucleosis, whether the agglutina- 
tion test was positive or negative. In fact, three children and one adult from 
whom blood w r as not obtainable are included, since the clinical and hema- 
tological pictures were very definite. This is correct, it is believed, especially 
since it happened that all three children had siblings.il! at the same time with 
similar symptoms and blood smears and positive agglutination tests. I must . 
admit that a few cases studied were excluded because of a negative test in 
the presence of clinical and hematological pictures which were suggestive 
but not entirely characteristic. These cases would have been included if the 
agglutination test had been positive. Since there are false-positive and false- 
negative sheep cell tests, and since the clinical and hematological pictures of 
infectious mononucleosis can be so variable, one must not be too dogmatic 
in any statements concerning this remarkable disease. Incidentally it should 
be noted that the titer of the sheep cell agglutinins bears no relation to the- 
severity of the disease. Patients have been seen with reactions positive in 
dilutions of 1 : 1792 or 1 : 3584, although they were not ill enough to be kept 


in bed. 

It is of clinical interest to know' how soon in the disease the sheep cell 
agglutination test may become positive and how long it may remain so. In 
this series, one patient (case 16) had a definitely positive reaction as early 
as the third day of illness; one (case 55) on the fourth day; one (case 28) 
on the fifth day; and many others on the sixth day. Werlin, Dolgopol and 
Stern 30 had one patient with a positive reaction on the second day of illness. 
Bernstein 17 found a strongly positive test on the third day in one patient, 
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as did McAlpin. 54 Friedemann and Beer 10 record a positive test on the 
fourth day in one patient; Worms and Dcmanche ,r ’ in one, and Bunnell 
in two. Positive reactions have frequently been seen on the fifth and sixth 
days. 9 ’ 15> 17 

As illustrations of the fact that the sheep cell agglutination test may not 
become positive until late in the disease in certain cases, we may observe f 1 om 
table 1 that case 1 was negative on the forty-fifth day and positive when 
retested during the sixth month; case 7 was negative on the twentieth day 
and positive during the fifth month ; case 8 was negative in the third week 
and positive in the fourth week ; case 30 was negative on the sixteenth day 
and positive on the fortieth ; and finally case 50 was negative on the thirtieth 
day and positive on the thirty-eighth. None of these patients had any 
illness intervening between the last negative and the first positive tests. 
Himswortli 56 reported a case with a negative Paul-Bunnell test on the 
thirtieth day and a positive test during the third month. Bernstein 11 sug- 
gests that if the agglutination reaction is not positive at the end of one month 
from the onset of symptoms one can consider that it will not become positive. 
Some of the cases in this series show that the time limit cannot be so defi- 
nitely set. 

The test may remain positive for a long time, as some of these cases 
show. Case 1 was still positive serologically at six months; case 11 at 
seven and 11 months; cases 16 and 42 at six months; and case 70 at about 
12 months, although the last case should perhaps not be included as I had not 
followed the course of the illness, but made the diagnosis in retrospect. 
Davidsohn 31 found positive tests lasting at least as late as the* third and 
fourth months in two cases; Demanche 57 as late as four and a half months; 
and Sohier, Parnet and Bernier 49 past the third month. Apparently we have 
found a few cases in which the agglutination test remained positive longer 
than had previously been considered the upper limit. It is important to 
know that this reaction may remain positive for many months, since when 
one performs the test as an aid in diagnosing a febrile illness, it may be 
positive not as a result of the present illness, but of an attack of infectious 
mononucleosis many months before. A confusing situation arose in the 
case of a three-year-old girl (case 70) with unexplained fever and blood 
smears very suggestive of infectious mononucleosis. The sheep cell ag- 
glutination test was twice positive, yet the clinical diagnosis proved to be 
pneumococcus bacteremia (probably secondary to a pneumonia). In going 
into the past history carefully, we discovered from her pediatrician that she 
had had an illness II or 12 months before, which, considered in retrospect, 
was probably infectious mononucleosis. This would explain the suggestive 
smears and the positive heterophile antibody reactions, both of which may be 
present for many months, even for almost a year. 

In summary of this aspect of the problem, it may be said that the sheep 
cell agglutination test usually becomes positive between the sixth and twenty- 
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first days of the illness, although sometimes earlier and sometimes not until 
much later or not at all. It usually remains positive for two to four months 
after the onset of the disease, although this is very variable, and it may 
leturn to negative much sooner or not until much later. As a rule, a 
positive test will be found for a longer period of time if the reaction was at 
some time positive in a high dilution. If only one diagnostic venepuncture is 
to be done, such as in children or in uncooperative adults, it would seem best 
to do this not earlier than the ninth day nor later than the thirtieth day, and 
preferably between the twelfth and twenty-first days. 

The sheep cell agglutination test has considerable value in clinical medi- 
cine, especially in febrile illnesses in which the diagnosis is not entirely cer- 
tain. We feel that the test should be performed in fevers of unknown 
origin ; in acute throat infections in which the diagnosis is not perfectly 
clear, such as in cases suspected of having diphtheria but in whom virulent 
Klebs-Loeffler bacilli are not found 50 ; in patients with acute or subacute 
lymphadenopathy, local or generalized; in persons found to have an unex- 
plained leukocytosis or leukopenia with a relative lymphocytosis or mono- 
cytosis, who may or may not be ill ; in cases diagnosed as leukemia ; and in 
definite or suspected cases of infectious mononucleosis. Also, as Bernstein 17 
points out, in individuals with positive agglutination tests (Widal, etc.) with- 
out cultural confirmation ; patients with false-positive Wassermann or simi- 
lar reactions; individuals with unexplained acute abdominal conditions; 
patients with enlarged spleens, puffy eyelids or atypical forms of conjunc- 
tivitis; apparent cases of catarrhal jaundice, purpura hemorrhagica, Vin- 
cent’s infection, aphthous stomatitis, benign lymphocytic meningitis, granu- 
locytopenia. I agree with Demanche, 38 ’ 50 Durupt, 00 and Bernstein 17 that 
the test may be of great value in these conditions, especially if positive; but 
I also agree with Lyght 01 that “the diagnosis [of infectious mononucleosis] 
can usually be arrived at in advance of the aid promised by the agglutination 
procedure. If sheep cell agglutination tests are readily available, of course, 
they may be employed as clinching evidence.” It must be remembered that 
a negative test does not rule out the diagnosis of infectious mononucleosis, 
and conversely that a positive test does not definitely establish this diagnosis. 

In cases suspected of having infectious mononucleosis, the test should be 
repeated at intervals, and if the titer rises or if the test becomes positive after 
having been negative, the diagnosis is established beyond doubt, provided the 
patient did not receive an injection of horse serum a short time before. 

As table 2 illustrates, an increased lieterophile antibody titer may occa- 
sionally be found after the administration of serum (case 14) or liver ex- 
tract (case 23) ; and in cases in which the final diagnosis is something other 
than infectious mononucleosis (cases 9 and 44). Bernstein 17 and Kent 02 
record a few other instances of false-positive reactions. No explanation can 
be given for these false-positive reactions. In patients suspected of having 
leukemia, especially the acute form, the physician may save himself con- 
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siderable embarrassment by having a sheep cell agglutination test pei formed 
routinely before giving the family a fatal prognosis, as occasionally what 
was thought to be leukemia is later recognized as infectious mononucleosis 
when the serological test is reported positive (which it practically never is 
in leukemia) and when the patient makes a complete recovery. 

Conclusions 

1. Changes in Davidsohn’s technic of performing the sheep cell agglutina- 
tion test are described. 

2. Tests were performed on 78 of 83 cases of infectious mononucleosis. 

3. It is believed that agglutination in a dilution of 1:28 with the “cor- 
rect” differential absorption tests is a positive reaction. 

4. A positive test supports the diagnosis of infectious mononucleosis, but 
a negative test does not rule it out. 

5. In this series, 75 per cent of the cases had positive reactions. 

6. The reaction may become positive as early as the third day, but some- 
times not until the second month or not at all. 

7. The reaction usually remains positive for two to four months, al- 
though it may be nine to 12 months. 

8. The test has considerable clinical value, especially if repeated at in- 
tervals in fevers of unknown origin. 
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“ATYPICAL” CORONARY DISEASE IN 
YOUNG PEOPLE * 


By Joseph Weinstein, Major, MC, F.A.C.P., Brooklyn , N. Y. 

1 he title “Atypical Coronary Disease” was selected advisedly, since the 
term coronary disease has long been used synonymously with coronary 
sclerosis (atheromatous). In this sense, disease of the coronary arteries 
on any other basis would be atypical. 

Our interest in atypical changes in the vascular system as affecting the 
coronary vessels was stimulated by a series of 10 cases observed at the Sta- 
tion Hospital, Fort Ord, California over a three month period. 

None of the patients died, so that in the absence of autopsy investigations, 
one can, at best, only postulate as to the pathology or its etiologic basis. 

Case Reports 

Case 1. W. H. H. The patient was a 20 year old colored soldier who had been 
a blacksmith in civilian life and who had been in military -service four months. His 
family history was not contributory. He had suffered severe sore throats as a child. 
There was nothing else pertinent in his past history. He denied any venereal history. 
He never smoked. He was admitted to the hospital on December 1, 1942, with the 
story that for the past five years he had been suffering attacks of precordial pain 
which had become worse in the past three months. The pain radiated to the left 
shoulder and down the left upper extremity and stopped either at the elbow or went 
down to the finger tips. The attacks usually came on with exertion or excitement and 
occasionally at rest. About three weeks before admission, he suffered an upper 
respiratory infection. On the day before admission he had a very severe precordial 
pain which lasted about an hour and left him weak and perspiring. 

Physical examination was entirely negative except for a slight enlargement of the 
heart to the left and a transient soft apical systolic murmur. His blood pressure was 
125 mm. Hg systolic and 80 mm. diastolic and remained at that level. There was no 
temperature elevation and no increase in the pulse or respiratory rate. The leuko- 
cyte and differential count remained normal, but the red cell sedimentation rate was 
very rapid and remained rapid for about eight weeks. The basal metabolic rate was 
±0; blood Kahn and Wassermann reactions were negative; blood sugar, 83 mg. per 
100 c.c. of serum; blood cholesterol, 215 mg. Tuberculin test was negative and tests 
for brucellosis and coccidioidomycosis were negative. An antistreptolysin titer 
determination showed 250 units. Electrocardiograms (figure 1) taken 48 hours after 
onset showed a depressed RT„ and an inverted T 3 , T, and T.,. Tracings taken 10 
days after onset showed the RT„ more depressed but a diphasic T r Tracings taken 
six weeks after onset show no RT depression, T t positive but depressed, and T 2 and T 3 
inverted but less marked in degree. No QRS changes were observed at any time. 
The clinical course was uneventful. 

Case 2. L. C. Patient was a 20 year old colored soldier who had been in 
military service 15 months. His family history was not contributory. He had 

* Read in part before the 72nd Annual Session of the California Medical Association, 
May 1943. 
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suffered frequent sore throats as a child, and there was nothing else pertinent m his 
past history. He denied any venereal history. He was a moderate smokei . He 
was admitted to the hospital on August 19, 1942, with the story that four clays before 
admission he developed a severe sore throat. He remained on duty, but on the third 
day he developed substernal pain. It was very severe for one day and persisted for 
' about three days. 

Physical examination was entirely negative except for inflamed tonsils and 
pharynx. The heart was not enlarged, sounds were of good quality, and no murmurs 
or friction rales were heard. His blood pressure was 122 mm. Hg systolic and 80 mm. 

' diastolic on admission and remained at that level. The temperature was elevated on 
admission but was otherwise normal throughout the period of his hospital observa- 
tion. There was no increase in his pulse or respiratory rate. Roentgenographic 
and fluoroscopic examinations of his heart were normal at all times. There was no 
leukocytosis, and the differential count remained normal. The red cell sedimentation 
rate was very rapid and remained rapid for four and onc-lialf weeks. His basal 
metabolic rate was plus 2; blood Kahn and Wassermann reactions were negative; 
blood sugar 86 mg. per 100 c.c. of serum; blood cholesterol 194 mg. Tuberculin test 
was negative and tests for brucellosis and coccidioidomycosis were negative. An 
antistreptolysin titer determination showed 250 units. Electrocardiograms (figure 2) 
taken 24 hours after onset of the substernal pain showed a slight RT elevation in 
Leads I and II and a marked RT 4 elevation and inverted T„, T„ and T 4 . At the end 
of the third week the tracings showed a marked T inversion in Leads II and III with 
the picture of a characteristic posterior wall infarction. At the end of four months 
the pattern of all leads was approaching normal. There were no QRS changes at 
any time. The clinical" course was uneventful. 

Case 3. B. P." Patient was a 21 year old colored soldier, a farmer in civilian 
life, who had been in military service about two months. His family history was not 
contributory. He had suffered severe sore throats as a child, and for 13 years he was 
troubled with a chronic arthritic condition of the hands. There was nothing else 
pertinent in his past history. He denied any venereal infection. He never smoked. 
He was admitted to the hospital on November 5, 1942 with the story that for three 
weeks prior to admission he had suffered with severe sore throats. After admission to 
the hospital, he developed pains in his left hand, wrist and elbow, and he started 
complaining of precordial distress with exertion. 

The only pertinent findings on physical examination were enlarged and inflamed 
tonsils and mild contractures of both hands. The heart was not enlarged and no 
pertinent adventitious sounds were" heard. His blood pressure was 118 mm. Hg sys- 
tolic and 70 mm. diastolic and remained at that level throughout his hospital stay. 
There was no temperature elevation and no increase in the pulse or respiration rate, 
lhere was no leukocytosis and his differential count remained normal. His red cell 
sedimentation rate was elevated for about 10 days. His basal metabolic rate was 
plus 4; blood Kahn and Wassermann reactions were negative; blood sugar 106 mg. 
per 100 c.c. of serum; blood cholesterol 215 mg. Tuberculin test was negative and 
tests for brucellosis and coccidioidomycosis were negative. An- antistreptolysin titer 
determination showed 350 units. Electrocardiograms (figure 3) taken three days 
after the onset of the precordial pain showed an inversion of T„ and a diphasic T.. 
with no RT changes. Serial studies over a period of three months showed a 
gradual return toward the normal pattern. There were no QRS changes at any 
time. The clinical course was uneventful. The contractures of both hands have 
persisted unchanged. 

Case 4. J. A. L. Patient was a 25 year old white soldier, a hospital attendant 
as a civilian, who had been in military sendee 20 months. His family history was 
not contributory. He had suffered frequent sore throats as a child. There was noth- 
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ing else pertinent in his past history. He denied any venereal infection. He was a 
heavy smoker. He- had had an upper respiratory infection about two weeks before 
admission but continued at his work. On the night before admission, while doing 
routine ward duties, he experienced sudden sharp substernal pain which radiated 
down both arms. The pain lasted about 30 minutes and left him weak and perspiring 
profusely. 

. 0° physical examination his tonsils appeared chronically diseased, scarred, pitted 
and ragged. The examination was otherwise negative. His heart was not enlarged, 
and no adventitious sounds were heard. His blood pressure was 122 mm. Hg systolic 
and 60 mm. diastolic on admission and remained within that range, through his hos- 
pital stay. Hiere was no temperature elevation and no increase in his pulse or 
respiratory rate. There was no leukocytosis and his differential count remained 
normal. His red cell sedimentation rate was elevated and remained elevated for 
about four weeks. His basal metabolic rate was plus 4; blood Kahn and Wassermann . 
reactions were negative; blood sugar was 80 mg. per 100 c.c. of serum; blood 
cholesterol 225 nig. Tuberculin test was negative and tests for brucellosis and coc- 
cidioidomycosis were negative. Electrocardiograms (figure 4) taken 24 hours after 
the attack showed an inverted T„ and T, with no - appreciable RT change. Serial 
studies showed a gradual return of the abnormal variations to normal. No QRS 
changes were observed at any time. The clinical course was uneventful. There was 
no recurrence of the pain. 

Case 5. J. O. T. Patient was a 27 year old white officer, a lumber dealer in 
civilian life, who had been in military service six months. His family history was 
not contributory. He had suffered severe sore throats, necessitating a tonsillectomy, 
as a child. There was nothing else pertinent in his past history. He denied any 
venereal infection. He was a moderate smoker. I-Ie was admitted to the hospital on 
December 4, 1942, with a story that about four weeks before admission he had suf- 
fered with severe sore throats for a period of four days. Two weeks later he de- 
veloped generalized stiff painful joints, which lasted for several days. Twenty-four 
hours before admission he developed severe vice-like pains over the precordium. The 
pain radiated to the elbows of both arms and was more marked on the left side. The 
pain would last for several hours at a time. Pie. required repeated hypodermic in- 
jections of morphine to control the pain. 

Physical examination revealed a pharyngitis. There was a transient soft 
localized apical systolic murmur. His heart was not enlarged. His blood pressure 
was 110 mm. Hg systolic and 80 mm. diastolic on admission and dropped to 90 mm. 
systolic and 70 mm. diastolic two days later. He ran a temperature of about 100.5° F. 
for about three days. He had a moderate tachycardia during this period. There was 
no cyanosis or dyspnea. There was no leukocytosis and his differential count re- 
mained normal. Plis red cell sedimentation rate was very rapid and remained rapid for 
about five weeks. His blood Kahn reaction was negative; blood sugar 80 mg. per 
100 c.c. of serum; blood cholesterol 160 mg. An antistreptolysin titer determination 
showed 833 units. Electrocardiograms (figure 5) taken 24 hours after onset showed 
only an RT„ elevation. On serial studies, T inversions developed characteristics of 
an anterior wall infarction. No QRS changes were observed. Tracings taken about 
two months after the onset showed a tendency of the pattern of all leads to revert 
back to normal. The clinical course was uneventful. There was no recurrence of the 
pain. 

Case 6. P. W. B. Patient was a 28 year old colored soldier, a farmer in civilian 
life, who had been in military service four months. Two of his sisters had rheumatic 
heart disease. He gave a story of having had a rheumatic infection at the age of 10. 

Pie also suffered throat infections as a child. He had had an uncomplicated gonor- 
rhea at the age of 15, which was treated and pronounced cured; He never smoked. 
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For a period of about five years prior to his admission to the hospital, he had been 
suffering attacks of precordial pain. The pain radiated to the left shoulder, down the 
inner side of the left arm to the fingers. Attacks occurred with exertion and sub- 
sided with rest. About 10 days before admission he had an upper respiratory infec- 
tion which lasted a few days. On the day before admission he had an attack of pain 
which lasted about 15 minutes and left him weak and perspiring. 

Physical examination was entirely negative except for a moderate pharyngitis. 
The heart was not enlarged, and there were no abnormal sounds. His blood pressuic 
was 150 mm. Hg systolic and 90 mm. diastolic on admission and ranged around 135 
mm. systolic and 80 mm. diastolic during his hospital stay. There was no temperatuie 
elevation. There was no increase in the pulse or respiratory rate, ihere was no 
leukocytosis, and his differential count remained normal. His red cell sedimentation 
rate was moderately elevated for about two weeks. His basal metabolic rate was 
minus 2; blood Kahn and Wassermann reactions were negative; blood sugar was 96 
mg. per 100' c.c. of serum; and blood cholesterol 166 mg. luberculin test was nega- 
tive, and tests for brucellosis and coccidioidomycosis were negative. An antistrepto- 
lysin titer determination showed 200 units. Electrocardiograms (figure 6) taken 48 
hours after onset showed an inverted T 4 with no appreciable RT change. Serial 
studies showed the T 4 becoming diphasic and finally upright with a normal pattern. 
No QRS changes were observed at any time. He continued to have occasional mild 
anginal manifestations on effort. These were relieved by rest and also by nitro- 
glycerine, 1/200 grain under the tongue. The clinical course was otherwise uneventful. 

Case 7. D. S. The patient was a 33 year old white male, a truck driver in 
civilian life, who had been in military service three months. His family history was 
not contributory. He had had a tonsillectomy at the age of 21 because of severe sore 
' throats. There was nothing else pertinent in his past history. He denied any venereal 
infection. He was a heavy smoker. He was admitted to the hospital on November 
4, 1942, with a story that several weeks before admission he suffered a throat in- 
fection. For a week prior to admission, he noticed progressive dyspnea and gagging 
when hiking. The night before admission, while sitting quietly, he suddenly de- 
veloped severe pain over the precordiuin. He vomited and collapsed. The pain lasted 
about half an hour. 

Physical examination was entirely negative except for infected tonsillar tabs. 
The heart was not enlarged, and there were no adventitious sounds. His blood 
pressure was 120 mm. Hg systolic and 80 mm. diastolic on admission and remained 
within normal range. There was no temperature elevation and no increase in the 
pulse or respiratory rate. There was no leukocytosis, and his differential count re- 
mained normal. His red cell sedimentation rate was markedly elevated and remained 
elevated for about six weeks. His basal metabolic rate was plus 3; blood Kahn and 
Wassermann reactions were negative; blood sugar was 95 mg. per 100 c.c. of serum; 
and blood cholesterol, 195 mg. Tuberculin test was negative, and tests for brucel- 
losis and coccidioidomycosis were negative. An antistreptolysin titer determination 
showed 350 units. Electrocardiograms (figure 7) taken 24 hours after admission 
showed a slight RT elevation and a deeply inverted T 4 . On serial study, there was a 
gradual return to normal in about eight weeks. No QRS changes were observed at 
any time. The clinical course was uneventful. 

. Case ' S. E. K. The patient was a 36 year old colored soldier, a laborer in 
civilian life, who had been in military sendee four months. His family history was 
not contributory. He had had frequent sore throats as a child. There was nothing 
else pertinent in his past history. He denied any venereal infection. He was a light 
smoker. He was admitted to the hospital on December 7, 1942 with a story that 
>e had been suffering with severe sore throats and hoarseness for a month. After 
ns admission to the hospital, he developed joint disturbances, involving his left 
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Fig. 8. Case 8. 
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shoulder and left knee. He also developed a precordial discomfort aggravated by 
exertion. 

On physical examination, there was a pharyngitis. The heart was not enlarged, 
and no adventitious sounds were heard. The left knee and shoulder were painful 
on motion with no abnormal physical findings. His blood pressure was 112 mm. 
Hg. systolic and 78 mm. diastolic on admission and remained at about that level 
during his hospital stay. There was no temperature elevation and no increase in the 
pulse or respiratory rate. There was no leukocytosis, and his differentia] count re- 
mained normal. His red cell sedimentation rate was elevated for about 10 days. 
Ilis basal metabolic rate was plus 6; blood Kahn and Wassermann reactions were 
negative; blood sugar was 83 mg. per 100 c.c. of serum; blood cholesterol 192 mg. 
Tuberculin test was negative, and tests for brucellosis and coccidioidomycosis were 
negative. An antistreptolysin titer determination showed 180 units. Electrocardio- 
grams (figure 8) taken about 72 hours after the onset of precordial pain showed a 
slight coving and inversion of T„ and an inverted T a . On serial study at the end of 
about 10 weeks, there was a tendency for a return to a normal pattern. There was 
a left axis deviation but no pertinent QRS changes at any time. The clinical course 
was uneventful. 

Case 9. J. L. W. The patient was a 37 year old colored soldier, a laborer in 
civilian life, who had been in military service three months. His family history was 
not contributory. He had suffered frequent sore throats as a child, and he had had 
pneumonia at the age of 33. He denied any venereal infection. He was a moderate 
smoker. He was admitted to the hospital on October 30, 1942, with a story that for 
many years he had been suffering from a localized precordial pain. It came on with 
exertion, -was not sufficient to stop him but would slow him down. About two weeks 
before admission he suffered a throat infection for about four days. Three days 
before admission, while getting out of bed in the morning, he developed a severe, 
localized compressing precordial pain, which lasted several days. 

Physical examination was entirely negative except for bilateral hypertrophied 
inflamed tonsils. The heart was not enlarged, and no adventitious sounds were heard. 
His blood pressure was 134 mm. Hg systolic and 82 mm. diastolic and remained at 
about that level. There was no temperature elevation and no increase in the pulse or 
respiratory rate. There was no leukocytosis, and his differential count remained - 
normal. His red cell sedimentation rate was elevated for about three weeks. His 
basal metabolic rate was minus 3; blood Kahn and Wassermann reactions were nega- 
tive; blood sugar was 83 mg. per 100 c.c. of serum; and blood cholesterol 200 mg. 
Tuberculin test was negative, and tests for brucellosis and coccidioidomycosis were 
negative. An antistreptolysin titer determination showed 166 units. Electrocardio- 
grams (figure 9) taken four days after the onset of the attack showed an inverted T„ 
and T s of low voltage and diphasic T,. There were no appreciable RT changes. 
Serial studies showed a gradual return to normal pattern in about six weeks. There 
were no QRS changes at any time. The clinical course was uneventful. 

Case 10. H. P. L. The patient was a 37 year old white soldier, a farmer in 
civilian life, who had been in military service three months. His family history was 
not contributory. There was nothing pertinent in his past history aside from sore 
throats as a child. He denied any .venereal infection. He was a mild smoker. 

He was admitted to the hospital on November 24, 1942, because of a severe reaction 
to typhoid inoculation. .On routine questioning he gave a story that about one year 
before admission to this hospital lie developed a polyarthritis of fleeting character and 
fever. Three days later badly infected tonsils were removed. Ten days after the 
tonsillectomy, he suffered an attack of severe substernal pain. The pain radiated to 
the left shoulder and arm. He was confined to a hospital for about four months. The 
diagnosis of an acute coronary occlusion was made and confirmed by electrocardio- 
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graphic examination. He had a slight elevation of temperature of about 100 5° F for 
several days There was.no leukocytosis, but a rapid red cell sedimentation rate. 
After a prolonged convalescence, he returned to farming until his induction into 

military service. At this time he had no symptoms referable to his cardiovascular 
system. 


Physical examination at the time of the present hospital admission was entirely 
negative. The heart was not enlarged and responded normally to exercise Chest 
roentgenogram was normal ; blood count and red cell sedimentation rate were normal ; 
urinalysis was normal-. His basal metabolic rate was plus 4. Blood Kalin and Was- 
sermann reactions were negative. Blood sugar was 104 mg. per 100 c.c. of serum; 
blood cholesterol 190 mg. Tuberculin test was negative. Electrocardiograms (figure 
IV) taken four days after the attack of the previous year showed a slight RT„ and RT„ 
depression and an inverted T„ and T. r Tracings taken almost one year later were 
entirely normal. 


LEAPS 11/3/41 11/30142 



Fig. 10. Case 10. 


Analysis of the Case Reports (table 1). It is observed that the ages of 
the patients ranged between 20 and 37. Six of the 10 were under 30, and 
the average age of the entire group was 28.4 years. Six of the 10 cases were 
negroes. 

The family history was not contributory except in case 6, where two 
sisters are supposed to have had rheumatic fever. The patient gave a story 
that he, too, had rheumatic fever at the age of 10, although no evidence of 
valvular heart disease was evident during the period that we observed him. 
All the cases gave histories of severe throat infections during childhood. 


Physical and Laboratory Findings 
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T. hree of the cases were heavy smokers, two more moderate smokers, two 
mild smokers and three cases did not smoke at all. No relationship of the 
use of tobacco to the disease can be drawn from these figures. 

In all of the cases a respiratory infection preceded the cardiac attack by a 
period of several days to four weeks. In four of the cases there were as- 
sociated joint disturbances. 

The attacks were characterized by only moderate precordial pain in four 
of the 10 cases. The remaining six cases were characterized by severe pre- 
cordial pain, and in four of these there was associated collapse. Three of 
the 10 cases, including case 1, age 20, gave a story of having suffered an 
angina of effort dating back five years or more, which would mean that case 
1 started complaining of angina pectoris at the age of 15. 

On physical examination, nine of the 10 cases had evidence of throat 
inflammation. Cardiac findings were negligible. Only case 1 showed evi- 
dence of slight enlargement of the heart to the left, both on physical ex- 
amination and by chest roentgenogram. Two of the cases had transient 
apical systolic murmurs. Cases 5 and 10 had a low grade fever and a mod- 
erate tachycardia for three or four days at the onset. 

There was no leukocytosis in any case, but all had rapid red cell sedi- 
mentation rate determinations. Blood cholesterol figures were within nor- 
mal limits or only slightly elevated. Blood sugars were normal, basal 
metabolic rates were within normal limits. Tuberculin tests and tests for 
brucellosis and coccidioidomycosis were negative in all cases. Blood Kahn 
and Wassermann reactions were negative in all cases. 

Antistreptolysin titers were obtained in eight of the 10 cases. In five, 
the figures were high enough to implicate the hemolytic streptococcus. There 
is a question as to how much reliance can be placed on the significance of the 
negative results in the remaining three cases, since the titer determinations 
were made two to three months after the acute respiratory episode had 
subsided in these cases. 

An analysis of the electrocardiographic variations shows that there were 
no appreciable QRS changes in any case. Four cases showed RT changes; 
but all showed T changes, which indicated posterior wall localization in six 
cases and anterior wall localization in four. In six of the 10 cases the 
electrocardiographic patterns reverted to normal. In three of the cases 
there was a partial return. Only in case 1 did the changes appear to be 
permanent. This was the 20 year old patient who had suffered angina 
pectoris since the age of 15. 

Discussion 

In all the cases, the clinical picture, course and electrocardiographic varia- 
tions were suggestive of an unusual type of cardiac infarction. Most 
authors are in general agreement that cardiac infarction, secondary to a 
coronary occlusion on a coronary sclerotic basis, occurs most commonly over 
the age of 40, infrequently between the ages of 30 and 40. and very rarely 
under 30. Levine 1 reports only three instances between the ages of 30 and 
39 in a total of 145 consecutive cases. There is also general agreement that 
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the occurrence is relatively uncommon in the negro as compared to the white 
race. In this series of cases, 60 per cent are between the ages of 20 and 28 
and 60 per cent are in negroes. The ratio of negro to white troops at this 
camp during this period was comparatively small. 

The high incidence of throat infections in the past history, the common 
onset of the cardiac manifestations following respiratory infections, usually 
sore throats, and in four instances the. presence in addition of joint dis- 
turbances are highly suggestive of an infectious basis for the disease picture. 

Three of the cases with the same history of throat infections, similar 
clinical picture, course and characteristic electrocardiographic variations had, 
in addition', a long history of angina, typically vascular in type. These three 
cases seem to fall into a separate group under the same heading. Associating 
the two groups it is logical to assume a vascular basis for the disease. In 
both groups we can assume recent vascular lesions and in the second group, in 
addition, preexisting vascular changes. 

It is widely accepted that rheumatic fever is closely associated with 
hemolytic streptococcus infections. Five of the eight cases of our series, 
on whom antistreptolysin titers were determined, showed figures high 
enough to be significant, with a plausible reason as to why they were not high 
in the remaining three. Coburn 2 found that the titer, as a rule, remains high 
as long as the disease remains active. 

Jones and Mote 3 found that 58 per cent of the initial rheumatic attacks 
were preceded by infections of the upper respiratory tract, and that in 271 
observed recurrent attacks, 67 per cent were associated with infections of the 
respiratory tract, two-thirds of which were manifested by sore throat. 

Arterial changes occurring in rheumatic fever were discussed by French 
authors as far back as 1870 (Hayem, 4 Martin, 5 Landouzy and Siredey, 0 ’ 7 
and Huguenin 8 ). Von Glahn and Pappenheimer 9 in 1926 accurately de- 
scribed the peripheral vascular changes according to our present conception, 
and Karsner and Bayless 10 thoroughly studied lesions of the coronary arteries 
in rheumatic infections. They speak of inflammatory and fibrotic lesions 
of the coronary arteries and mention that fibrinoid degeneration with the 
formation of a fibrin-like material is particularly suggestive but not diag- 
nostic. Boyd 11 writing on this point remarks “the most important lesion is 
an intimal fibrosis of the coronary vessels in early life thus producing pre- 
cocious coronary sclerosis with narrowing of the lumen, which may cause 
severe myocardial damage. The abundant myocardial scarring with pro- 
gressive myocardial disability is better accounted for by coronary narrowing 
than in any other way.” Back in 1906, Aschoff 12 speaking on this subject 
said. Healing of the arteritis and periarteritic foci can cause such sclerotic 
narrowing that ischemic necrosis may result,” and he says further “at all 
events we believe that all scars are due either to plugging of vessels or 
anemic necrosis and not primarily to interstitial myocarditis.” 

Acute coronary occlusions occurring in the course of acute rheumatic 
fever were reported by Kaufmann 13 in 1922, Monckeberg - in 1924, and 
blater m 1930. There have been a number of cases reported since. 
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The question has been raised, if we assume a rheumatic basis for the 
disease in this series of cases, how can the absence of rheumatic valvular 
disease in all the cases be explained ? Hall and Anderson 10 in a recent pub- 
lication investigated the presence of the so-called rheumatic stigmata in 
hearts that were free of gross deforming valvular lesions. Using 12 speci- 
mens with gross valvular lesions showing all the stigmata in abundance as 
controls, they studied 112 hearts free of gross valvular lesions and in 90 
per cent found rheumatic stigmata. Vascular stigmata were frequently ob- 
served. Interesting were their observations relative to the acute vascular 
changes showing stages of fibrin infiltration and necrosis and the old or 
chronic stage with hyalinized fibrous wall. They concurred in the belief that 
the lesions were the result of allergic-hyperergic responses to recurrent upper 
respiratory infections with the rheumatic virus in persons who are relatively 
immune. They felt that the hemolytic streptococcus would seem logically 
to fit the role of the rheumatic agent. 

Similar lesions have been observed in infections with other streptococcal 
strains, and Vaubel 1 ' and later Hemken 18 experimentally produced coronary 
arteritis with intravenous injections of horse serum. Hall and Anderson 18 
emphasized that it is not necessary to demonstrate a specific organism to 
invoke the allergic hypothesis. They feel that the rheumatic stigmata they 
demonstrated represented manifestations of allergy to repeated uj)per res- 
piratory infections with a rheumatic virus. 

Summary 

1. Ten cases presenting cardiac manifestations and characteristic electro- 
cardiographic variations suggestive of an unusual type of cardiac infarction 
are presented. 

2. The cases ranged in age between 20 and 37, the average being 28.4 
years ; 60 per cent of the group were negroes. 

3. All cases gave a history of upper respiratory infections; four of the 
cases had joint disturbances ; five of eight of the cases had high antistrepto- 
lysin titers. None of the cases had leukocytosis or polynucleosis, but all had 
rapid red cell sedimentation rates. 

4. The electrocardiographic variations were characterized by T changes 
with both anterior and posterior wall type of localization, occasional RT 
changes, and the consistent absence of QRS abnormalities. 

5. All the cases improved clinically. The electrocardiograms reverted 
to a normal pattern in six of the cases and in three the changes improved 
considerably with the probability that they would in time revert to normal. 

6. The upper respiratory infections, the occasional joint disturbances, 
and the high antistreptolysin titers suggest a rheumatic type of infection. 

7. There.is general agreement on the occurrence of coronary arteritis in 
rheumatic infections. Acute inflammatory arteritis characterized by 
fibrinoid degeneration and late fibrotic changes has been demonstrated. 
Cases of our series fit into both types clinically. 
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Conclusions . 

1. The relationship of the upper respiratory infections, occasional joint 
disturbances and high antistreptolysin titers to the clinical picture and the 
consistent characteristic electrocardiographic variations suggest a rheumatic 
or some correlated type of arteritis as the basis for the pathologic lesion in 
these cases. 

2. This study further suggests the possibility that many cases of cor- 
onary disease of later life have as their basis an infectious arteritis dating 
back to their youth. 

I wish to express my appreciation to Colonel Arthur R. Gaines, Commanding Officer 
of Station Hospital, Fort Ord, California, for his assistance and cooperation in preparation 
of this paper. 
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SYPHILIS AND DIABETES MELLITUS; A LONG- 
TERM CLINICAL STUDY * 

By Frank S. Perkin, M.D., F.A.C.P., Detroit, Michigan 

The role of syphilis in the etiology of diabetes mellitus has long been a 
subject of controversy. Isolated cases of the association of the two diseases 
have appeared in the literature since 1889; some reported apparent improve- 
ment in the diabetes following antisyphilitic treatment, whereas others noted 
a loss of carbohydrate tolerance. The majority of the reports have appeared 
in the foreign literature where the subject has aroused more interest. 

These cases were all subject to the just criticisms that they had not been 
properly studied from a diabetic standpoint, they had not been observed for 
an adequate period, and were insufficient in number to justify definite con- 
clusions. 

The first case which was properly studied was that of Paullin and Bow- 
cock 1 in 1924. A definite improvement in the diabetic status following anti- 
syphilitic treatment was demonstrated by glucose tolerance tests and clinical 
improvement. Unfortunately, this patient died several years later of other 
causes. 

The natural result of the lack of information on such an important sub- 
ject has been a wide variation of opinion. Lemann 2> 3 felt there was evi- 
dence that diabetes in some cases was produced by syphilitic disease of the 
pancreas, but he believed it was very rare. Recently two extensive studies 
have appeared which might seem to have closed the subject. 

Williams 4 treated 17 cases of syphilis in a group of 1,000 diabetics with- 
out finding any evidence of improvement on careful study of their diabetes. 
In an effort to eliminate all doubtful cases of syphilis, he treated only cases 
showing other definite clinical evidence of syphilis as well as positive serologic 
reactions. It is my belief that he thus eliminated the group which is of most 
importance, i.e., the tertiary and latent syphilitic without other evidence of 
syphilis. His statement that severe diabetics with low carbohydrate tol- 
erance requiring large doses of insulin frequently show subpositive Wasser- 
mann reactions with one or more antigens has not been verified in my ex- 
perience or that of other observers. His findings thus would merely verify 
those of other students that in no cases of early or active syphilis was there 
any effect on the diabetes from anti-syphilitic treatment. 

McDaniel, Marks and Joslin 5 have made a very complete statistical study 
of 258 cases of syphilis found in Joslin’s group of 15,095 diabetic patients. 
There is included a very complete review of the literature and statistical data 
to which students of the subject may refer, and which make repetition un- 
necessary. From their analysis of this series, they were unable to find a 

* Received for publication March 20, 1943. 

From the Diabetic Service, Receiving Hospital, Detroit, Michigan. 
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single instance of cure of diabetes brought about by optimum anti-syphilitic 
treatment. Of interest was their conclusion that, theoretically, if .“syphilitic' 
diabetes” occurs, it would most likely be a late manifestation of syphilis 
occurring in older persons. 

In the belief that the controversial opinions on the role of syphilis in 
diabetes were the result of lack of evidence based on prolonged observation 
and sufficient material, in 1928 a study of the problem was initiated. This 
was stimulated by the discovery of several cases of association of the two 
diseases which exhibited apparently an unusual improvement in their diabetic 
status while on antisyphilitic treatment. At Receiving Hospital, Detroit, 
there was an exceptional opportunity for such an investigation, with a large 
volume of diabetic patients from a section of society in which syphilis is 
unusually common. Also, these patients, because they received free treat- 
ment and insulin, were under observation for extended periods. 

This report is based on personal observation in the majority of cases, 
and study of the records in the remainder, of all diabetics, 644 in number, 
attending Receiving Hospital and seen in private practice between 1928 and 
1933, with a follow-up study in the succeeding years of such cases of interest 
as could be induced to continue under study and treatment. 

This series is represented by the following statistics. 

Table I 


Total cases of diabetes 644 

No syphilitic serologic tests. 94 

Cases included in this series 550 

Cases with positive syphilitic serologic tests 42 7-6% 

Cases with positive history but negative serologic tests 12 2.2% 


Total cases of possible syphilis 54 9.8% 


The 94 cases without serologic tests represent cases which were hospital- 
ized for very short periods, deaths shortly after admission, negligence in 
completing the examination, and various other causes. These cases were 
eliminated from consideration in the analysis. 

The 42 definite and 12 probable cases represented the group in which anti- 
syphilitic therapy might prove to be of value. 


Table II 

Total cases in this series — 550 


Colored — 88 
White — 462 


Males— 251 
Females — 299 


Syphilitic Group 

20—23% 
34— 7.4% 


23— 9% 
31—10.4% 


Non-Syphilitic Group 

68—77% 

428—92.6% 


228—91% 

268—89.6% 


The colored cases constituted 37 per cent of the syphilitic diabetics and 
14 per cent of the non-syphilitic diabetics. This only serves to demonstrate 
te greater incidence of syphilis in the colored race and lias no definite bear- 
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ing on the piesent problem. The 9.8 per cent of our total diabetic cases with 
a syphilitic history closely conforms to the percentage in all Receiving Hos- 
pital admissions, and this might be taken as evidence against any etiological 
relation between syphilis and diabetes. On the other hand, it is to be con- 
sidered that many hospital admissions are the result of conditions which are 
i ecognized as later manifestations of syphilis. Thus, the percentage of 
syphilitics in all cases of heart disease also is not greatly at variance with the 
percentage in all admissions. I do not believe that this method of analysis 
can be depended upon to give reliable evidence. 

The distribution of cases between male and female is about even. This 
is at variance with the findings in McDaniel’s 3 analysis of Joslin’s series, but 
probably has no marked significance. However, it has been my impression 
that if syphilis is of significance in the diabetic, it is more likely to be in the 
diabetic female. 

Table III 
Age Groups 



1 to so 

30 to 40 

40 to 50 

50 to 60 

60 and over 

Non-Syphilitic Group. . . . 
Syphilitic Group 

10.5% 

2 . 3 % 

18.5% 

1 14.5% 

20% . 
35% 

27.7% 

30.0% 

24% 

17.5% . 


A very interesting observation is found in the study of the classification 
by age groups. The non-syphilitic group conforms to the usual findings in 
any series. The syphilitic group is concentrated in the later decades of life. 
Of the two cases under 30 years of age one was a known diabetic before 
contracting syphilis. 

Table IV 


Degree of Severity of Diabetes 



Mild 

Afoderate 

Severe 


131—26% 

280—57% 1 

8 5—17% 


30—55.5% 

18— 33.5% 

6-11% 



For purposes of classification, a mild diabetic -was considered a case which 
did not require insulin on a maintenance diet, a moderate diabetic one who 
did not require more than 20 units of insulin daily, and a severe diabetic, 
one requiring more than 20 units of insulin daily. Although admittedly this 
is not an exact method, it affords figures for comparison. The syphilitic 
group is remarkable for the preponderance of mild cases, and severe cases in 
this group include one case that was known to have contracted his syphilis 
while diabetic. Because of the mildness of their diabetes and lack of symp- 
toms, it was, as a rule, difficult to persuade these patients to continue a long 
course of treatment, and many after a short period would not return, stating 
they felt perfectly well. 
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In Joslin’s series, based on a slightly different classification, 65.9 per cent 
were mild, 19 per cent moderate, and 8.9 per cent severe. The figures for 
the whole group are not given. In the present series the variation in severity 
of the diabetes between the non-syphilitic and syphilitic groups would appear 
to hold some possible significance. 

Table V 

Other Pathologic Lesions Resulting from Syphilis 

Cases 

A. Central nervous system involvement 5 

B. Cardiovascular involvement j 

Few of these cases showed other pathologic lesions as a result of their 
syphilis. 

This is in accord, with the usual findings in tertiary syphilis. In view 
of the' number found to have central nervous system involvement, spinal fluid 
studies should have been done in a larger percentage of cases. 

Table VI 

Response to Treatment 

Cases in syphilitic group given antisyphilitic treatment 19 

Cases showing varying degrees of improvement in tolerance following antisyphilitic 
treatment 14 

Cases showing no improvement in tolerance following antisyphilitic treatment ... 5 

The comparatively small percentage of cases which are included in the 
above summary is the result of including only those cases which were judged 
possibly to fall in the group where the association of the two diseases might 
be significant and which were treated and observed over an extended period. 
The cases in which no change in diabetic status occurred after adequate anti- 
syphilitic therapy were regarded as cases in which the association of syphilis 
and diabetes was merely incidental. Some of the cases in which changes 
occurred will be described as giving possible evidence in the problem of 
etiological relationship. 

Case 102. M.S., female, white, aged 54, weight 134 lbs., was first seen in Feb- 
ruary, 1929. She had been a known diabetic for over two years and was under treat- 
ment at the North End Clinic, where she had been on a diet and 15 units of insulin for 
several months. Her past history included typhoid fever in 1917. There was no 
family history of diabetes. She was admitted to Receiving Hospital for observation 
and discharged on a diet of CH. 90, P. 50, F. 140, with 10 units of insulin daily. She 
had been found to have positive Kahn and Wassermann reactions. Her glucose 
tolerance test at this time is shown .in' figure 1. She commenced anti syphilitic treat- 
ment and was given one course of arsenicals at the Board of Health. Following this 
she was treated at our clinic for a year with iodides, bismuth, and a further course 
of arsenicals. 

In .August, 1929, she was having occasional insulin reactions although not fol- 
lowing her diet, and the insulin dosage was reduced to 5 units daily. In December, 
1929, insulin was discontinued. The Wassermann reaction at this time was negative. 
A glucose tolerance test in February, 1930, was regarded as normal. From this time 
uirtd 1935, she was without clinical or laboratory evidence of diabetes. Early in 1935, 
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she commenced to show abnormally high blood sugar readings and a tolerance curve in 
February, 1936, demonstrated a diabetes more severe than at any time during our 
observation. Kahn reaction at this time was negative. In December, 1941, she 
was still a severe diabetic, requiring 40 units of of protamine zinc insulin and 10 units 
of regular insulin daily for control. 


Date 



Fig. 1. M. S., female, aged 54 years, height 5' 1 ", standard weight 134 pounds, 

duration of diabetes 2% years. 

In this case there was demonstrated an improvement in the glucose tol- 
erance to a point which might be regarded as non-diabetic, which it was dif- 
ficult to ascribe to other causes than the antisyphilitic therapy. This im- 
provement persisted for about five years, when the diabetes again became 
manifest and in a more severe degree, although the serologic tests for syphilis 
remained negative. None of the other so-called etiological factors could be 
demonstrated. 

Case 356. J. W., female, colored, aged 40, weight 156, was first seen November, 
1930. She had been told she had diabetes four months before, and her diabetes had 
not been controlled by a diet. There was no family history of diabetes. Her past 
history was unimportant except for one miscarriage and two stillbirths. Physical 
examination was negative with no clinical signs of syphilis. The Wassermann reac- 
tion was positive. 

She was hospitalized for observation and discharged on a diet of CH. 90, P. 60, 
F. 120, with 20 units of insulin daily. * The glucose tolerance test at this time is shown 
in figure 2. She was given antisyphilitic treatment consisting of bismuth, iodides, and 
one course of arsenical over a period of nine months, during which insulin was grad- 
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ually discontinued, although the patient was not following her diet. Following this 
she was seen at long intervals, showing normal blood sugar readings and no evidence 
of diabetes. Her Wassermann reaction was negative, and no further antisypliilitic 
treatment was given. In January, 1936, she commenced to show higher blood sugar 
levels, and complained of pain in the upper abdomen. On a diet of CH. 120, P. 70, 
F. 130, she required 5 units of insulin daily. Examination showed some liver enlarge- 
ment, more marked in the left lobe. Gastrointestinal series showed no disease, and a 
glucose tolerance test gave a curve indicative of mild diabetes, although much better 
than five years previously. Her Kline reaction was positive, Kalin doubtful and 

Date 


1 - 28-31 1 - 27-36 



Hours after giving Glucose 

Fig. 2. J. W., female, aged 40 years, height S' 3", standard weight 156 pounds, 
duration of diabetes 6 weeks. 

Wassermann negative. In September, 1936, there was some persistence of upper ab- 
dominal pain. Gall-bladder roentgenograms showed no visualization following dye 
administration. She improved on medical treatment but required 15 units of insulin 
daily. There was no apparent response to further antisypliilitic treatment, ‘either on 
the part of her diabetes or liver enlargement. Operation for possible gall-bladder 
disease was refused. In April, 1939, gall-bladder roentgenogram still showed non- 
visualization. In December, 1941, she was well controlled on 10 units of protamine 
zinc insulin daily. 

This case showed an unusual improvement in the severity of her diabetes 
while on antisyphilitic treatment. The increase in severity some years later 
was associated with evidence of liver damage and a non-visualizing gall- 
bladder. The serologic tests for sy^philis showed subpositive responses to 
some antigens. The lack of response to antisypliilitic therapy, however, sug- 
gests that some other etiological factor was now present, possibly a chronic 
cholecystitis. 
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Case 604. A. J., male, white, aged 49, weight 156, was first seen June, 1932. He 
had been rejected for life insurance one week previously following a glucose tolerance 
test. Important points in his history were a chancre 30 years before with one short 
course of treatment only, and the fact that his wife had numerous miscarriages before 
bearing living children. There was no family history of diabetes. His physical ex- 
amination was essentially negative with no clinical manifestations of syphilis. The 
fasting blood sugar was 208 mg. A glucose tolerance test showed a definitely diabetic 
type of curve. His first Kahn reaction was negative. Following provocative treat- 
ment with iodides and arsenicals, one of two Kahn reactions was reported as positive. 
He was not placed on a diet and was given antisyphilitic treatment, iodides, bismuth, 
and a short course of arsenicals until December, 1932, when a glucose tolerance test 
gave a normal type of curve. Blood sugar levels were consistently normal. Treat- 
ment was continued until August, 1933, during which period there were no abnormal 

Date. 
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Fig. 3. A. J., male, aged 49, height 6', standard weight 163 pounds, 
duration of diabetes unknown. 

blood sugar levels, despite the fact that he had refused to accept welfare assistance and 
was living largelv on bread and potatoes. He was seen at intervals until January, 
1936, when he again showed a slight glycosuria, and a glucose tolerance test showed a 
mildly diabetic curve. He was given a further course of bismuth injections, con- 
tinuing on an unrestricted diet. A curve in July, 1936, suggests a possible effect from 
this treatment. He was seen on rare occasions until December, 1940, when an un- 
questionably normal type of curve was obtained on a glucose tolerance test. Varia- 
tions in weight from 1932 to 1940 never exceeded five pounds. In December, 1941, 
the blood sugar, after a high' carbohydrate meal, was 82 mg. 

This case in most series would be regarded as showing inadequate evi- 
dence of syphilis, yet if he had shown an aneurysm, for instance, its syphilitic 
origin would not have been doubted. It is difficult to explain this improve- 
ment on any other basis than that of his antisvphilitic therapy, as he received 
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no diabetic treatment, either diet or insulin. He is also one of the rare cases 
in which the diabetes is not manifest after a 10 year period, although experi- 
ence with other cases suggests that it might recur at any time. 

Case 127. A. W., female, white, aged 50, is perhaps the most interesting and 
instructive case. She was first seen in April, 1928, weight 270 pounds, a known dia- 
betic for five years, poorly controlled but never had received insulin. Her past 
illnesses and family history were not of note. Her physical examination, except for 
her marked obesity and a ventral hernia, showed no significant findings. Her fasting 
blood sugar varied between 150 and 200 mg. She had positive Wassermann and 
Kahn reactions. She was placed on a low carbohydrate diet of CH. 60, P. 75,. F. 125, 
similar to diets that she had presumably been following for several years. No insulin 
was given and antisyphilitic therapy was instituted. She received two courses of neo- 
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Fig. 4. A. W., female, aged 50, height 5' 6 ", standard weight 260 pounds, 
duration of diabetes 5 years. 

salvarsan and continuous bismuth injections over a period. She slowly lost weight 
until in January, 1929, she weighed 252 pounds. Her Wassermann reaction was 
negative, and she was definitely improved from a diabetic standpoint. At this time 
she discontinued following a diet, and antisyphilitic therapy was continued in the 
form of bismuth intramuscularly and iodides. In November, 1929, she had gained to 
262 pounds, was not on a diet or receiving insulin and was apparently non-diabetic to 
all tests. ^ She was seen at intervals over the next few years, with at all times a nor- 
mal fasting blood sugar. During this time she was confined to another hospital for 
her ventral hernia, where after tolerance tests, she was told she was non-diabetic. 

. She was lost to my observation for several years, but in 1934 returned to our 
clinic with a definite return of her diabetes. It is of interest to note that at this time 
she showed a positive Kline reaction and negative Kahn and Wassermann reactions, 
cr diabetes slowly increased in severity, and in 1935 she was placed on insulin, 
n October, 1935, she showed a positive ■ Kline and a doubtful Kahn reaction. In 
ebruan, 1936, the severity of her diabetes as evidenced by a glucose tolerance curve 
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was greater than at any time during our observation. In December, 1937, she was 
a very severe diabetic, requiring a total of 80 units of regular insulin daily and, in- 
cidentally, the only diabetic under my observation unable to use protamine zinc insulin 
because of local inflammatory reactions. She had received several courses of anti- 
syphilitic treatment in 1936 and 1937 and showed some improvement in her diabetes. 
In September, 1940, she was admitted to hospital showing a mild gangrene of one leg. 
She was controlled on 10 units of protamine zinc insulin daily. In February, 1941, 
there was a recurrence of her gangrene, with an increase in the severity of her dia- 
betes, as shown in chart 4. In June, 1941, she died suddenly presumably of cardiac 
disease in a private home. An autopsy was hot obtained. 

In this case I felt that all other reasons for improvement than anti- 
syphilitic therapy could be eliminated. This improvement was of such a 
degree that she was regarded as non-diabetic for some five years. That the 
recurrence was the result of her syphilis is open to some question, as it is 
quite possible that a further etiological factor, e.g., her obesity, was now 
playing a role. It is significant that her marked obesity had persisted with 
little change through the 13 years of my observation. 

The technic of the glucose tolerance tests used in these charts consisted in 
the administration of 1.75 grams of glucose per kilo of actual body weight. 
The use of glucose tolerance curves in these cases to demonstrate changes in 
the degree of diabetes present is undoubtedly subject to criticism based on 
the known variations that may occur in these curves from other causes. 
Despite this, they still constitute a valuable method of comparison, and, 
when accompanied by other clinical and laboratory evidence, are undoubtedly 
significant. 

One phase of this problem is perhaps even more controversial, and that 
is the relationship between syphilis and gangrene in the diabetic. It has been 
felt by many workers that there might he some connection, and Jos Jih 0 has 
apparently changed his opinion on the subject several times during the years, 
although his latest review denies any relationship. It has been surmised that 
the diabetic with tertiary syphilis may be more prone to have arterial disease 
and hence more likely to develop gangrene. This is a logical possibility and 
would appear to be borne out in this series where by using extensive methods 
of inquiry and investigation, syphilis was regarded as a factor in 16 of 74 
cases of gangrene. This is an unusually high percentage and was only ob- 
tained by including some doubtful cases, and yet it was in some of these cases 
that the most significant results were obtained from antisyphilitic therapy. 

Case 63. G. M., male, white, aged 60, was admitted to Highland Park Hospital, 
January, 1931, with gangrene of the left foot. He had been a mild diabetic for five 
years. Wassermann reaction was negative. Despite good control of his diabetes on 
diet and 40 units of insulin daily, the gangrene was progressive and amputation was 
performed above the knee. The stump did not heal and gangrene appeared in the 
right foot. Persistent questioning finally elicited a history of a penile sore and “blood 
treatments” in 1910. Following provocative therapy, a sub-positive Kahn reaction 
was obtained. On continued antisyphilitic treatment the stump commenced to heal and 
gangrene in the right foot disappeared. He was discharged on 35 units of insulin 
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daily and antisyphilitic therapy continued. ' His diabetic status gradually improved 
until in February, 1932, he was showing persistently normal blood sugar levels on a 
liberal diet without insulin. He was next seen by another physician in 1934 in a 
severe delirium tremens with a story of alcoholism over a period of several months. 
He had not been on a diet for several years. There was no glycosuria and fasting 
blood sugar was 112 mg. His further course is unknown. 

Treatment 

These cases were treated for their diabetes in a routine manner according 
to the methods of 1928-1933, with the exception of certain selected cases in 
which neither diet nor insulin was used. Here an effort was made to eliminate 
possible improvement from other causes than antisyphilitic therapy. 

The treatment followed was the usual routine for tertiary syphilis. Bis- 
muth salicylate was the drug of choice, used in one or two weekly injections 
over long periods. Iodides were used freely, at times being the only drug 
used. No benefit was noted from the use of iodides alone. Mercury was 
not used in most cases. Arsenicals were used when and where indicated, the 
majority of the treated cases receiving one or two courses. No ill effects 
were noted from arsenicals. It is my impression that the belief that the use 
of arsenicals is contraindicated in diabetes dates back to the pre-insulin days, 
when the poorly controlled diabetic with a low glycogen reserve was very 
likely to develop liver damage. Generally speaking, our present day diabetic, 
even of a severe grade, tolerates arsenicals well. 

Pathology 

Two cases only in this series have come to postmortem examination. 

Case 152. F. B., male, white, aged 44, was treated for syphilis at age of 18. He 
was a severe diabetic. Wassermann reaction on admission to the hospital was nega- 
tive. He died of a ruptured gastric ulcer. The pancreas showed no significant 
changes, the liver a toxic hepatitis, probably the result of his peritonitis. There was 
no evidence of his previous syphilitic infection. 

Case 62. J. P ., male, white, aged 46, was a mild diabetic with a positive Wasser- 
mann reaction. He died of pyonephrosis. Autopsy showed no abnormalities in the 
pancreas. There was described a peculiar diffuse round cell infiltration in the liver 
with capillary congestion. There were lesions suggestive of syphilis in the heart and 
kidneys. 

No conclusions can be based on such inadequate data, but the findings 
are of some interest. The possible role of syphilis in diabetes is purely 
speculative. The findings of Warthin and Wilson 7 in 1916 of syphilitic 
pancreatitis have never been duplicated. Warren in his series had no cases 
in which he felt that syphilis could be responsible for the changes found in 
the pancreas. It is probably correct to state that syphilitic pancreatitis which 
ms been searched for as the probable pathologic lesion in cases of the 
association of syphilis and diabetes is rarely, if ever, present. In recent 
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years, however, it has been realized that the etiology of diabetes is more 
complex than simple pancreatic disease, dysfunction or deficiency, and ter- 
tiary syphilis may play a significant role in other ways. 

Warren includes in his classification of anatomical causes of insulin de- 
ficiency inadequate blood supply or arteriosclerosis, although few such cases 
were seen in his series. This might represent the mechanism by which the 
pathologic lesions of tertiary syphilis could influence the severity of a dia- 
betes. 1 his theory is lent some weight by the increased proportion of 
syphilitic diabetics who develop gangrene. 

The liver must be considered as a possible site of damage in certain of 
these cases, and central nervous system involvement may be responsible in 
• others. More intensive postmortem studies in such a group of cases would 
be of great value. 

Discussion 

The collection of a more adequate group of cases of syphilis in association 
with diabetes, and a prolonged period of observation of such cases make 
certain phases of the subject more distinct. The time factor in the study of 
such a problem in diabetes is of great importance, as conclusions drawn at 
the end of a four year period of study of these cases were later shown to be 
erroneous. 

Diabetes is not affected by the primary or secondary manifestations of 
syphilis to any greater degree than by other systemic infections. Whatever 
role syphilis may play is distinctly associated with the tertiary or latent stages 
of the disease ; thus, the argument that diabetes should occur in congenitally 
syphilitic children is not valid. In this series where treatment was concen- 
trated on a group of diabetics with some evidence suggesting latent or ter- 
tiary syphilis, unusual improvement in carbohydrate tolerance was observed 
in some cases where all other reasons for such improvement than the anti- 
syphilitic treatment could be eliminated. These were frequently cases which 
ordinarily would not receive antisyphilitic treatment because of the lack of 
other evidence of syphilis. In the effort to find these latent cases it is possible 
that some non-syphilitics were treated. 

Of utmost importance was the finding brought only by years of observa- 
tion that the majority of the cases showing improvement, at some later date 
again showed an increase in the severity of their diabetes. Despite the one 
case which shows no evidence after almost 10 years of observation, I believe 
that the dictum “once a diabetic always a diabetic,” still holds, with the ex- 
ception that I would add “once a diabetic, always a potential diabetic.” 

Much more* consistent and dramatic results have been described by New- 
burgh and Conn 8 in a group of obese diabetics, where studies of 21 cases 
before and after weight reduction showed definitely diabetic types of curves 
reverting to normal in all cases. In a later paper. 0 Newburgh reports that 
77 per cent of adult obese hyperglycemic patients, 47 in all, showed normal 
"lucose tolerance tests after adequate weight reduction. It must be em- 

to 
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phasized that Newburgh does not regard this group as instancing true dia-- 
betes. Dr. Frank Allen, in discussing this work, suggested the advisability 
of reporting the fate of these cases after five, or even 20 years. 1 he 20 
year period would not be too long if my experience with the present series is 
taken as a criterion. The authors, however, made the valuable observation 
that attributing diabetes to a pancreatic abnormality is far too restricted a 
conception, and that clinical investigators must now attempt to discover the 
specific cause of the hyperglycemia in all patients who present the classic 
signs and symptoms of the disease to which the term diabetes is attached. 

Observation of the syphilitic group has led to consideration of the theory 
that diabetes rarely, if ever, develops in an individual who is not born with 
a potential defect in carbohydrate metabolism. At one time I would have 
attributed the potential defect to a low reserve insulin production, but the 
problem has become much more complex with our knowledge of the role of 
the pituitary gland and liver. Many of such potential diabetics may never 
develop diabetes, whereas others as a result of the presence of any of the 
classical so-called causes of diabetes, as obesity, hyperthyroidism, gall-bladder 
disease, etc., would develop clinical signs of diabetes. With the treatment 
and removal of these precipitating factors, they might again become clinically 
non-diabetic until such time as further damage occurred or unusual strain 
was thrown on their insulogenic mechanism. This has been demonstrated in 
obesity, in gall-bladder disease, in hyperthyroidism, and, I believe, this series 
suggests that similar results may occur in tertiary syphilis. 

Summary 

By exhaustive investigation for the presence of latent as well as active 
syphilis, 54 possible cases of syphilis were found in a group of 550 diabetics 
seen at Receiving Hospital, Detroit. Factors of color and sex were relatively 
unimportant, but the presumably syphilitic group was unduly concentrated in 
the later decades of life. The diabetes in the syphilitic group tended to be 
unusually mild. 

Nineteen cases of latent or tertiary syphilis were given prolonged anti- 
syphilitic treatment under careful observation and, where possible; this was 
followed by glucose tolerance tests. In some cases, when feasible, no diabetic 
treatment, as diet or insulin, was prescribed. These cases were then ob- 
served for varying periods up to 12 years for changes in. their diabetic status. 
Fourteen cases showed varying degrees of improvement in tolerance, from 
moderate to a degree where apparently no diabetes was present. In one case 
no evidence of diabetes was present after 10 years. 

1 he series suggests that there is some relationship between latent syphilis 
in the diabetic and the occurrence of gangrene. Syphilis should be suspected 
m the mild diabetic who develops gangrene, even in the presence of a nega- 
tne serologic reaction. Careful histories and studies of the effect of anti- 
syphilitic therapy may be necessary. 
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Even where the most marked improvement was found, there was a ten- 
dency in later years for the diabetes to reappear. It is suggested that ter- 
tiary syphilis, as well as all other so-called causes of diabetes,- is merely a 
precipitating factor in the potential diabetic. 

Note: The word “diabetes” is used to apply only to diabetes mellitus. 
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CIRRHOSIS OF THE LIVER; AN ANALYSIS OF 

71 CASES * 

By I. Donald Fagin, M.D., and Frank M. Thompson, M.D., 

Detroit, Michigan 

This study represents an analysis of 71 patients with portal cirrhosis 
observed at the U. S. Marine Hospital, Detroit from 1926 to the present, 
with particular reference to clinical manifestations. An excellent compre- 
hensive review of the natural history of Laennec’s cirrhosis of the liver has 
been published recently by Ratnoff and Patek, 1 who included a bibliography 
of the recent literature. In order to avoid duplication, we shall limit our com- 
ments primarily to statistical analysis of the case material, with but brief 
amplification upon theoretical considerations. 

Material 

. The 71 cases analysed consist of 21 cases wherein the diagnosis of portal 
cirrhosis was confirmed by liver biopsy (three cases) or by autopsy (18 
cases), and 50 cases with strong presumptive evidence of portal cirrhosis; 
cases in which the diagnosis was equivocal were excluded. Two cases of 
hemochromatosis and one case of cirrhosis following carbon tetrachloride 
poisoning were observed during the same period, but they are not included in 
this series because they could not be classified as portal cirrhosis. 

Of the 71 patients, 29 died in the hospital and 42 were sufficiently im- 
proved to be discharged from the hospital. In view of the migratory nature 
of the clientele of the hospital, follow-up studies are unsatisfactory, and con- 
clusions must, therefore, be drawn from the hospital records only in the 
majority of instances. 

Etiologic Factors 

( 1 ) Age. The age distribution of the patients by five-year groups 
is presented in table 1. The average age on admission of the 71 patients 

Table I 

Age Distribution of 71 Patients with Cirrhosis of the Liver 


Years 

Number of Patients 

36-40 

9 

41-45 

14 

46-50 

' 24 

51-55 

Ifi 

56-60 

4 

61-65 

2 

66-70 

1 

71-75 



* Received for publication May 24, 1943. 

From the Medical Service of the U. S. Marine Hospital, Detroit, Michigan. 
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was 48.4 years, the youngest being 36 years old, and the oldest 73 years. It 
is apparent that the majority of the patients (54, or 77 per cent) was between 
the ages of 41 and 55 years, the peak of incidence being between 46 and 50 
years, which is in fairly dose agreement with the findings of others. 1 ’ 2 
1 herefore, it is evident that the incidence is maximal in the fifth and sixth 
decades. 

(2) Race. Of our 71 patients, 22 (31 per cent) .were of American 
descent, 12 (17 per cent) of German descent, eight (11 per cent) of Irish 
descent, seven (10 per cent) of Polish descent, and two (3 per cent) each 
of Belgian and Italian descent; the other 18 patients were of mixed or un- 
known descent. The racial incidence of portal cirrhosis is of uncertain sig- 
nificance as an etiologic factor in an}' one reported series, since the reported 
incidences must be corrected in the light of the racial distribution of the hos- 
pital population. 

(3) Sex. All of our 71 patients were males; however, since less than 
10 per cent of our hospital population is female, we can draw no conclusions 
as to sex incidence. (The usually accepted ratio is two or three males to 
each female with cirrhosis of the liver.) 

(4) Occupation. Nineteen of the patients were merchant seamen, who 
are usually “spree” drinkers; 24 were laborers; and five were 'bartenders. 
The remaining 23 patients were engaged in miscellaneous occupations. The 
rather high incidence of seamen is' due to the selection of beneficiaries of the 
Marine Hospital Division of the U. S. Public Health Service.' The high 
incidence among laborers and bartenders is in accordance with accepted ex- 
perience. 

(5) Alcoholism. The consumption of alcohol by -the patients studied is 
summarized in table 2. It is apparent that 56 of the 71 patients (79 per 

Table II 

Alcohol Consumption of Patients with Cirrhosis 

Consumption of Aicoiioi Number of Patients 

1. Abstainers 1 

2. Occasional drink (beer or whiskey) 8 

3. Habitual indulgence 

(a) In moderation (e.g., 2-4 drinks daily) 8 

( b ) Moderately excessive (e.g., 5-7 drinks daily) 17 

(c) Excessive indulgence 51 

cent) were habitually addicted to the use of alcoholic beverages. One of the 
patients, a 63 year old tavern keeper, admitted drinking about one pint of 
whiskey, 20 to 30 glasses of beer, and 10 to 12 glasses of wine daily for about 
30 years, and there was little reason to doubt his veracity. 

The significance of alcoholic indulgence as a factor in producing cirrhosis 
of the liver has long been a moot question and it would serve no purpose to 
repeat here the arguments pro and con, since the subject has recently been 
reviewed thoroughly by Jolliffe and Jellinek. 3 They concluded that the asso- 
ciation between chronic alcoholism and cirrhosis is definitely established, but 
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that alcohol is not a direct cause of cirrhosis, and none of the theoiies of 
indirect causation heretofore advanced (i.e., exogenous toxins other than 
alcohol present in alcoholic beverages, gastric disturbances, general metabolic 
disturbances of toxic nature, vitamin deficiencies, or transition from fatty 
liver to cirrhosis) is, of itself, sufficient to explain the association. The in 
vestigations of Connor 4> n indicate that excessive indulgence in alcohol may 
lead to fatty infiltration of the liver by virtue of the toxic action of alcohol 
on tissue oxidative processes, plus the relative starvation and the 'vitamin 
deficiencies which are so frequently found in association with chronic al- 
coholism. The fatty infiltration may cause atrophy and degeneration of the 
liver cells, with subsequent replacement by fibrous tissue and the develop- 
ment of hepatic cirrhosis. 

In our series, fatty infiltration in association with portal cirrhosis was 
present in eight out of 21 livers examined microscopically. However, the 
absence of fat cannot be used as an argument against the significance of fatty 
infiltration of the liver as a step in the pathogenesis of cirrhosis, because 
terminal exhaustion of body fat, or the cessation of indulgence in alcohol, 
or the use of a high-protein, high-carbohydrate diet or other lipotropic factors 
may promote resorption of liver fat. 4 ’ 0 

(<5) Syphilis. Nineteen (27 per cent) of the patients in this group had 
positive blood Kahn reactions, or a history of a primary lesion, or both. Only 
six of these patients had received arsenical antisyphilitic therapy previously. 
Schumacher 7 reviewed the significance of syphilis as a causative factor in cir- 
rhosis of the liver and concluded that syphilis with, and possibly without, 
associated alcoholism may cause a diffuse cirrhosis of the liver. 

Of the 19 patients in this series with evidence of syphilis, 18 were habitual 
imbibers of alcoholic beverages. The actual coexistence of alcoholism and 
syphilis in this series is 25.4 per cent, whereas the chance expectancy .of such 
coexistence is 21.1 per cent. None of the livers examined presented a pic- 
ture typical of syphilitic cirrhosis. 

What significance the use of arsenicals in the treatment of syphilis may 
have in the development of cirrhosis is not clear, since 13 of the 19 patients 
who had syphilis and cirrhosis had not been treated with arsenicals. The 
crux of the problem is aptly presented by Baldridge : “Vices are prone to be 
multiple, so that alcoholism, syphilis, and antisyphilitic treatment often 
coexist in the history of patients with cirrhosis of the liver.” 8 

(7) Heart Disease. Organic heart disease was present in 10 of the 71 
cases, 15 per cent (one case of rheumatic heart disease, two of hypertensive 
heart disease, and seven of arteriosclerotic heart disease). However, in 
only four of these cases was there evidence of congestive heart failure. The 
detection of congestive failure in association with cirrhosis of the liver is a 
difficult clinical problem, since dependent edema is common in cirrhosis, and 
djspnea and orthopnea may result from ascites or hydrothorax in cirrhosis. 
Katzin and his co-workers 0 have reviewed “cardiac cirrhosis” and con- 
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eluded that it is clinically a relatively rare condition, although chronic passive 
hepatic congestion secondary to congestive heart failure frequently causes an 
increase in hepatic fibrous tissue. The fibrosis may be central or portal or 
both, and is directly proportionate to the duration of the heart failure. 

Each of the four patients in our series who had congestive heart failure 
and cirrhosis was also a habitual alcohol imbiber, so the influence of the 
cardiac factor in this series is highly equivocal. 

(8) ' Previous Hepatic Disease. Only one patient in this series had a 
history of an episode of previous jaundice, which occurred 28 years prior to 
his hospitalization with cirrhosis. 

The conception of cirrhosis as an inflammatory process which may be 
acute or chronic and may have long periods of latency has been advanced. 10 
The possibility that an infectious process may be responsible for the inflam- 
matory changes described in some cases of cirrhosis 11 is unproved. The oc- 
currence of fever, leukocytosis, and elevated erythrocyte sedimentation rates 
in many of the patients in this group tends to support the concept of the in- 
flammatory character of the pathologic process, at least in certain cases. 

(9) Toxic Agents. The six patients who received arsenical antisyphil- 
itic treatment have already been mentioned, and each of these patients was a 
chronic alcohol addict; therefore, the influence of arsenic in this series is 
questionable, except that the arsenicals may have rendered the liver more 
susceptible to the toxic action of alcohol (or vice versa). 

None of the 71 patients with portal cirrhosis presented here had a his- 
tory of exposure to lead, cinchophen, chloroform, tetrachlorethane, copper, 
or other hepatotoxic agents implicated in the literature as etiologic agents 
in cirrhosis of the liver. 

(10) Metabolic and Endocrine Factors. Diabetes mellitus of mild de- 
gree was present in one patient. Connor 4 has commented on the role of 
diabetes mellitus in causing fatty infiltration of the liver, and the possible 
subsequent development of cirrhosis. 

Hyperthyroidism was not present in any of the cases in this series, but 
impairment of liver function and cirrhosis of the liver have been reported 
in association with thyrotoxicosis. 12 

Gynecomastia (unilateral) was present in one patient but he had no other 
discernible endocrinopathic stigmata. Glass and his co-workers 13 reported 
eight cases of gynecomastia occurring in cirrhosis of the liver, and the 
foreign literature contains many references to this association. No other 
evidences of endocrinopathy were present in our series. Loss of body hair 
has been considered a .feature of cirrhosis of the liver, but did not occur in 
any significant degree in our patients. 

(11) Diet. Insufficient data were available with respect to the dietary 
habits of these patients to attempt to evaluate the importance of the dietary 
factor in this group. 

However, recent experimental investigation has indicated the importance 
of adequate dietary protein in increasing resistance to hepatotoxic agents, 
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and the usually inadequate diet of the chronic alcohol addict is indubitably a 
significant factor predisposing to the development of cirrhosis. 

(12) Other Factors. The role of- malaria, enteric fevers, and tubercu- 
losis in cirrhosis of the liver has been reviewed by Ratnoff and Patek. 1 With 
the exception that seven patients ( 10 per cent) of the series had had typhoid 
fever, these factors were not present to a significant degree in our patients. 

No other significant etiologic factors were revealed by analysis of the 
series of cases presented here. 

Clinical Features • 

The incidences of the various symptoms referable to cirrhosis are pre- 
sented in table 3, where they are considered in the light of general incidence, 

Table III 

Incidence of Complaints in Patients with Portal Cirrhosis 

Number of Patients 


Complaint 

A 

B 

c 

Ascites 

39 

31 

22 

Abdominal pain 

34 

8 

12 

Edema 

34 

9 

13 

Nausea and vomiting 

31 

1 

5 

Weakness 

27 

9 

9 

Jaundice 

27 

8 

10 

Weight loss 

24 

1 

3 

Gastrointestinal hemorrhage 

15 

4 

3 

Dyspnea 

15 

0 

1 

Constipation 

8 

0 

0 

Diarrhea 

8 

0 

0 

Epistaxis and/or ecchymosis 

7 

0 

0 

Rectal discomfort (hemorrhoids) 

2 

1 

1 

Hematuria 

1 

0 

0 


Column A — General incidence 

Column B — Incidence as presenting (or chief) complaint 
Column C — Incidence as earliest complaints referable to cirrhosis 


incidence as presenting complaint, and incidence as earliest complaint refer- 
able to cirrhosis. The incidence of positive physical findings is presented in 
table 4. Analysis of the clinical features in this fashion permits some in- 
teresting observations. 

Several patients had more than one presenting complaint referable to cir- 
rhosis (e.g., abdominal enlargement and jaundice). Three patients had no 
such complaints on admission, cirrhosis being an incidental finding at autopsy 
in two; the third patient entered the hospital for an elective hernioplasty, but 
examination revealed fever (of spiking character), marked hepatomegaly, 
severe anemia (2.5 million red blood cells per cu. mm.), and leukocytosis 
(25,000 white blood cells per cu. mm.), and a liver biopsy specimen showed 
well-advanced cirrhosis. 

Ascites. Abdominal enlargement due to accumulation of ascitic fluid 
was the earliest complaint of 22 patients (31 per cent). It was the chief 
complaint at the time of admission in 31 cases, and an incidental complaint 
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Table IV 

Incidence of Physical Signs in Patients with Portal Cirrhosis 


Sign 

Hepatomegaly 

Ascites 

Edema 

Jaundice 

Fever 

Dilated superficial veins 

Anemia 

Malnutrition 

Hemorrhoids 

Splenomegaly . . . v 

Nervous disturbances . . . 

Hydrothorax 

Umbilical hernia 

Inguinal hernia 


Number of Patients 

49 

44 

42 

37 

35 

29 

25 

24 

24 

17 

.... 15 
.... 7 

.... 7 

.... 5 


in eight others, making a total of 39 patients (55 per cent) who complained 
of ascites. In addition, five patients were found to have free intraabdominal 
fluid on physical examination, bringing the total number of patients with 
ascites to 44 (63 per cent). Cirrhosis with ascites has been termed "de- 
compensated” cirrhosis. 

The ascites of hepatic cirrhosis is probably due to the combined action 
of increased portal pressure 14 and decreased serum colloid osmotic pressure 13 
secondary to the hypoalbuminemia commonly found in cirrhosis of the liver. 
Hypoproteinemia, primarily due to a lowered serum albumin content, with 
decrease or inversion of the A/G ratio, was a common finding in these pa- 
tients, and frequently has been reported in cirrhosis of the liver. 10 ’ 17> 18 ’ 10 

Ascites was present in association with jaundice in 28 patients. Both 
jaundice and ascites have been considered ominous prognostic signs. In 18 
patients who died in the hospital the duration of life from the onset of 
ascites was known, and averaged 7.5 months, with a range of 23 days to 3814 
months. That ascites is not necessarily a fatal omen is indicated by the 
wide range, plus the fact that we have had under observation a patient whose 
initial complaint was ascites which developed in February 1938 and has 
recurred and subsided intermittently since that date; this patient is at present 
in a latent phase clinically. The observations of Fleming and Snell 2 on 
the treatment of portal cirrhosis with ascites also indicate that a more hopeful 
outlook is possible than has been entertained heretofore. 

Abdominal Pain. Thirty-four patients (48 per cent) complained of ab- 
dominal pain during the course of their illness; in 12 patients, it was the 
earliest difficulty noted; and in eight patients it' was the presenting complaint. 
The pain was usually a dull persistent aching sensation in the abdomen, par- 
ticularly in the epigastrium, aggravated by the ingestion of food, and not re- 
lieved by the usual antacid medications and carminatives. In most cases,, 
the pain could be attributed to the displacement and compression of the hol- 
low viscera by hepatomegaly and ascites, or to functional gastrointestinal - 
disturbances resulting from the impairment of the portal circulation. Fre- 
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quently, flatulence and “gas cramps” presented premonitory signs of the de- 
velopment of ascites. In nine patients abdominal pain was present without 
ascites ; in three of these patients there was roentgenographic evidence of a 
duodenal ulcer; and a fourth patient had evidence of impaired cholecystic 
function as gauged by the dye excretion test. The remaining five patients 
without ascites were chronic alcohol addicts, and the pain may have been due, 
partially at least, to digestive disturbances secondary to the alcoholism. One 
patient with ascites and abdominal pain was found at autopsy to have 
chronic cholecystitis with cholelithiasis and a gastric ulcer. The frequency 
of coincidence of peptic ulcer or gall-bladder disease with cirrhosis of the 
liver has been discussed by Ratnoff and Patek; 1 

Edema. Edema of the lower extremities was noted by 34 patients, but 
was evident on physical examination in 42 (59 per cent). It was the earliest 
symptom in 13 patients, and the presenting complaint of nine patients. The 
edema involved the scrotum and lower abdominal wall in four patients, but 
there were no instances of edema of the face or upper extremities. 

The most widely accepted explanation of the occurrence of edema in 
hepatic cirrhosis is that it is due either to (1) increased venous pressure in 
the lower extremities as a result of increased intraabdominal pressure' 
(ascites), or (2) coexistent congestive failure. However, edema was 
present in the absence of ascites in nine patients in this series, in only two of 
whom were there evidences of congestive heart failure. The edema is, 
therefore, probably due primarily to hypoproteinemia, 10 with increased venous 
pressure as a significant factor only in those cases with massive ascites. • 

Enlargement of the Liver and- Spleen. A palpable liver was found in 49 
patients (70 per cent) and was the most common physical finding in this 
. series. The average weight of the liver in the patients examined post- 
mortem was 2207 gm., the weight varying from 915 gm. to 4420 gm. As 
has already been noted, fatty infiltration was evident microscopically in 
eight of 21 livers examined. Although fatty infiltration may be respon- 
sible for hepatomegaly in many cases, it was not always' found in the 
enlarged livers, and, vice versa, excessive fat was occasionally demonstrable 
in relatively small livers. Analyses of the fat and protein content of several 
livers from this series have been reported in connection with another study. 20 

_ The spleen was palpable in 17 patients (24 per cent) in this series, 
primarily as a result of congestion secondary to impaired portal circulation. 
Fibrosis of the spleen was evident on microscopic examination in five cases. 
The weight of the spleen in the patients examined post mortem averaged 395 
gm. and varied from 150 gm. to 800 gm. 

Jaundice. Jaundice was noted by 27 patients (38 per cent), being the 
earliest manifestation of cirrhosis in 10 patients, and the presenting com- 
plaint of eight. Physical examination revealed icterus in an additional 10 
patients, bringing the total of jaundiced patients to 37 (52 per cent). Of 44 
patients in whom the icteric index was determined, 28 had values of 10 units 
or higher, and 15 had values of 30 units or higher. Pruritus was a fre- 
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quent accompaniment of the higher degrees of jaundice, but clay-colored 
stools were rarely noted. Jaundice was present without ascites in 11 patients. 

The presence of jaundice has been interpreted as an indication of activity 
of the disease process. 1 That jaundice is a sign of an advanced stage of the 
disease is indicated by the fact that the average duration of life after the 
onset of jaundice in the patients of this series who died in the hospital was 
8.7 months, and that 63 per cent of the patients who died in the hospital were 
jaundiced. However, the jaundice may be intermittent, or may clear en- 
tirely. Jaundice was present in 17 (40 per cent) of the 42 patients who im- 
proved sufficiently to warrant discharge from the hospital, and the jaundice 
subsided before they were discharged. 

IV eight Loss. Loss of weight was one of the complaints of 24 patients 
(34 per cent), constituting the presenting complaint of one patient, and the 
earliest manifestation noted in three. Malnutrition was evident on physical 
examination in 24 patients, but these were not in all instances patients who 
complained of weight loss. The frequency of weight loss is difficult to 
evaluate since the accumulation of ascitic fluid or the development of edema 
may mask the wasting of flesh which occurs. 

Emaciation, protuberant abdomen, sunken cheeks and temporal hollows, 
scleral icterus, a sallow complexion and facial telangiectasia constitute a 
characteristic clinical picture, and the diagnosis of hepatic cirrhosis may 
frequently be suspected from observation alone. 

Fever. Temperature elevation for which the cause was not apparent was 
present in 35 cases (49 per cent). The fever was usually low-grade and of 
intermittent character and possibly reflected active inflammatory and degen- 
erative processes in the liver parenchyma. 

Gastrointestinal Disturbances. Abdominal pain, nausea, vomiting, and 
disturbances of bowel motility were the commonest evidences of disturbed 
gastrointestinal function. Abdominal pain has already been discussed. 
Nausea and vomiting occurred in 31 patients (44 per cent), constituting the 
earliest complaints of five patients, but the presenting complaints of only one. 
Eight patients complained of persistent constipation, and an equal number 
were distressed by diarrhea. 

The occurrence of these difficulties is readily understandable when the 
abdominal contents are compressed by ascitic fluid. However, in 15 
patients with gastrointestinal disturbances, ascites was absent and the dys- 
functions were probably due to the impairment of the portal circulation. 

Gastrointestinal Hemorrhage. Hematemesis occurred in 15 patients (21 
per cent) and was the presenting complaint of four patients, in three of whom 
it was also the earliest manifestation of cirrhosis. Helena was noted ter- 
minally in two other patients. Despite the difficulty of demonstrating 
bleeding points at autopsy examination, it is believed that the hematemesis 
occurring in cirrhosis is due almost always to rupture of esophageal varices, 
although in one patient in this series gastric varices were evident at post- 
mortem examination. 



CIRRHOSIS OF THE LIVER 


293 


Hematemesis, although an alarming occurrence, is not necessarily a fatal 
one, since seven of the 15 patients with hematemesis were among the group 
that improved and were discharged from the hospital. In eight patients the 
occurrence of gastrointestinal hemorrhage was followed by the gradual de- 
velopment of coma ending in death. Elevation of the blood non-protein 
nitrogen was observed after hemorrhage into the intestinal tract in three 
instances. 

Dyspnea. Fifteen patients (21 per cent) complained of dyspnea; in four 
cases the dyspnea was attributable to congestive heart failure. In six other 
cases limitation of diaphragmatic excursion by ascites was considered re- 
sponsible for the shortness of breath. In two patients accumulation of 
pleural fluid explained the dyspnea. In three instances, no ascites, hydro- 
thorax, or congestive failure was found, and the etiology of the dyspnea here 
is not clear. Snell 21 observed reduction in the oxygen saturation of arterial 
blood in patients with chronic hepatic disease, and Darling 22 found that in 
‘ six of 34 patients with cirrhosis slight degrees of arterial oxygen unsatura- 
tion were present which could not be explained by pulmonary disease. Pos- 
sibly the unexplained dyspnea in the three instances noted above may be 
related to changes in properties of hemoglobin. 

Weakness. Ready fatigability and weakness were specific complaints in 
27 cases (38 per cent). It was the earliest difficulty noted by nine patients, 
and the presenting complaint of nine patients. However, some degree of 
weakness was probably present in a much greater number of cases than is 
evident from these figures. As might be anticipated, weakness and weight 
loss were commonly associated, but in most instances the weakness antedated 
the loss of weight. 

Hemorrhoids. Rectal discomfort, dyschesia, or bleeding due to hemor- 
rhoids were noted by only two patients. In one case, hemorrhoids were the 
presenting complaint; in the other, the hemorrhoids were the earliest dif- 
ficulty noted. Physical examination, however, revealed dilated and protrud- 
ing hemorrhoidal veins in 24 patients (34 per cent). 

The occurrence of hemorrhoids in hepatic cirrhosis probably reflects the 
development of collateral circulation to aid the impaired portal drainage, 
although hemorrhoids are a relatively frequent finding in these age groups.' 
That increased intra-abdominal pressure due to ascites may cause stasis in 
the hemorrhoidal veins is suggested by the fact that 18 of the 24 patients 
with hemorrhoids had ascites. 

Umbilical and Inguinal Hernias. An umbilical hernia was found in 
seven patients (10 per cent). Each of these patients had massive ascites, 
and the hernia was undoubtedly due to the mechanical effects of the increased 
intra-abdominal pressure. 

Inguinal hernias were observed in five patients (7 per cent), four of 
whom had ascites, and probably the same mechanism is partially responsible, 
although inguinal hernias are fairly common in patients of these age groups. 

Dilated Superficial Veins. Prominence of the veins of the anterior ab- 
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dominal wall. was evident in 29 patients (41 per cent) and reflected the de- 
velopment of collateral channels between the portal and systemic circulations. 

Hematuria. Hematuria occurred in one case in this series and was at- 
tributed to rupture of a urethral varix. Libman, in discussing Christian’s 
paper, -3 mentions rupture of distended vesical veins as a cause of hematuria 
occurring in cirrhosis of the liver. 

Bleeding Tendencies. Epistaxis, purpura, ecchymosis, or bleeding from 
the gums occurred in seven patients (10 per cent), generally in association 
with clinically severe stages of the disease. In this series, hemorrhagic 
tendencies (exclusive of gastrointestinal hemorrhages) were observed only 
in jaundiced patients. The hemorrhagic phenomena exhibited by patients 
with cirrhosis of the liver are considered due to the hypoprothrombinemia 
which results from the inability of the damaged liver to manufacture pro- 
thrombin, even in the presence of vitamin K. 

It has been suggested that mucosal angiomata may explain certain in- 
- stances of bleeding. 1 The vascular “spider” associated with cirrhosis of the 
liver has been adequately described by Patek and co-workers. 24 

Hydrothorax. Accumulation of fluid in the pleural cavities occurred 
in seven patients ( 10 per cent) . In six patients the effusion was evident on 
clinical or roentgenologic examination, while in the seventh it was found at 
autopsy examination. The effusion was bilateral in two patients, and uni- 
lateral in five (involving the left pleural cavity in two, and the right in three). 
All patients with pleural effusion also had ascites, and none of these presented 
evidence of cardiac disease. In two patients, the hydrothorax dominated the 
clinical picture and required frequent thoracenteses. In one instance, the 
pleural fluid was grossly bloody. 

The mechanism underlying the development of hydrothorax in cirrhosis 
of the liver is not clear. Mallory 25 believes that in many cases there is a 
fairly free passage of fluid through the diaphragm, and in one of our patients 
thoracentesis usually resulted in an obvious decrease in the degree of ascites ; 
the autopsy examination in this case disclosed no gross evidence of abnor- 
mality of the diaphragm. Increased capillary permeability has been ad- 
vocated as an explanation for the hydrothorax occurring in cirrhosis, but 
Smirk 20 failed to find increased capillary permeability in cirrhosis. De- 
creased colloidal osmotic pressure, and mechanical interference with pul- 
monary circulation due to ascites have also been suggested as causes of hydro- 
thorax in the absence of tuberculosis or renal or cardiac dysfunction. 

Bloody pleural effusion occurring in cirrhosis of the liver has been re- 
ported previously by Christian, 23 who mentions other similar cases. The 
blood in the pleural fluid might be due to the bleeding tendencies of patients 
with cirrhosis. 

Nervous Disturbances. The development of nervous disturbances pro- 
gressing from restlessness to delirium and coma ending in death occurred in 
15 patients (21 per cent), exclusive of the cases in which coma developed 
after massive hemorrhage. Coma has long been recognized as a frequent 
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manner of exodus of patient with cirrhosis, and transient paralyses and 
abnormal reflexes have been observed in such comatose patients. Because 
of the similarity of the neurologic findings to those of alcoholic encephalo- 
pathy, it has been suggested that the neurological changes might be due to a 
biochemical disorganization of the enzyme systems necessary for caibohy- 
drate metabolism. 27 

In six of the 15 patients dying in coma, the development of stupor pro- 
gressing to conia followed within a few hours the administration of morphine 
sulfate in dosage of 1/6 to 1/4 grain, and apparently was precipitated by the 
opiate (administered for pain or other indications). Mallory _s mentioned 
that patients with cirrhosis may develop fatal coma after a single dose of 
morphine. Morphine is probably detoxified by. conjugation with glucuronic 
acid in the liver, 20 ’ 30 and it seems logical to assume that the cirrhotic liver 
may be unable to combine the glucuronic acid with the morphine, permitting 
the passage of free morphine, which may be more active pharmacologically 
than bound morphine (although this latter supposition is as yet unproved). 
However, it must be mentioned that in several other patients with cirrhosis, 
morphine had been administered intermittently frequently for the treatment 
of gastrointestinal hemorrhage or other indications, without apparent in- 
jurious effects. The effect of morphine in the causation of coma is not 
absolutely clear, but it seems wise to interdict the use of opiates in cirrhosis 
when less potent drugs may serve similar purposes. 

Changes in Blood Count. A red blood count of less than four million 
cells per cu. mm., or a hemoglobin of less than 80 per cent or both, was found 
in 25 (53 per cent) of 47 patients for whom data were available. The color 
index was greater than one in 14 instances, and less than one in 11 instances. 

The white blood cell count was above 10,000 cells per cu. mm. in 14 of 53 
patients (26 per cent) ; in 10 of these 14 patients no cause for the leukocy- 
tosis was apparent, other than the cirrhosis of the liver. The differential 
counts were not unusual. 

The erythrocyte sedimentation rate was determined in 30 patients and 
was increased beyond 20 mm. in an hour in 19 instances (63 per cent). The 
elevation of the sedimentation rate probably reflects inflammatory changes in 
hepatic parenchyma, and possibly alterations in plasma proteins. 

Elevation of the Blood N on-Protein Nitrogen. Discussion of changes 
in blood chemistry and tests of liver function is beyond the scope of this 
paper, but it is of interest to note that the blood non-protein nitrogen was 
determined in 36 patients, and was elevated to 45 mg. per 100 c.c. or higher 
in seven instances (10 per cent). Jaundice was present in every patient with 
azotemia; in three instances, the elevation of the non-protein nitrogen was 
associated with hemorrhage into the gastrointestinal tract. Five of the 
seven patients with azotemia in this series died. Meyer and co-workers 31 
have called attention to the significance of elevation of the non-protein nitro- 
gen in jaundiced patients as a prognostic indication. 

Cause of Death. In the 29 patients who died in the hospital, the average 
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duration of life from the development of the initial complaint referable to 
cirihosis to the time of death was 11 months, and varied from two 
weeks to three years. In 15 patients, death was due to progressive “hepatic 
insufficiency, a vague nondescript term implying progressive failure of liver 
function and the gradual development of coma ending, in death. Eight 
patients died from massive gastrointestinal . hemorrhage. Four patients 
died of intercurrent infection (two of pneumonia, one of peritonitis, and one 
of streptococcal meningitis). In two cases the cause of death was uncertain. 

Summary 

1. The case histories of 71 patients with portal cirrhosis were reviewed 
with particular reference to etiologic factors and clinical findings. 

2. The etiologic significance of age, alcoholism, and syphilis is found to 
be in accordance with previously accepted conceptions. 

3. Fever, leukocytosis, and elevated sedimentation rate were found in a 
significant number of patients, and probably represent active inflammatory 
changes in the liver. 

4. The possible relationship of the administration of morphine to the 
development of hepatic coma is discussed briefly. 

BIBLIOGRAPHY 

1. Ratnoff, O. D., and Patek, A. J., Jr.: The natural history of Laennec’s cirrhosis of the 

liver — an analysis of 386 cases, Medicine,. 1942, xxi, 207-268. 

2. Fleming, R. G., and Snell, A. M. : Portal cirrhosis with ascites — an analysis of 200 

cases with special reference to prognosis and treatment, Am. Jr. Digest.- Dis., 1942, 
ix, 115-120. 

3. Jolliffe, N., and Jellinek, E. M. : Vitamin deficiencies and liver cirrhosis in alcoholism. 

Part VII — Cirrhosis of the liver, Quart. Jr. Studies on Alcohol, 1941, ii, 544-583. 

4. Connor, C. L. : Fatty infiltration of the liver and the development of cirrhosis in dia- 

betes and chronic alcoholism, Am. Jr. Path., 1938, xiv, 347-364. 

5. Connor, C. L. : The etiology and pathogenesis of alcoholic cirrhosis of the liver, Jr. Am. 

Med. Assoc., 1939, cxii, 387-390. 

6. Frame, E. G. : Lipotropic substances, Yale Jr. Biol, and Med., 1942, xiv, 229-255. 

7. Schumacher, G. A. : Causative factors in the production of Laennec’s cirrhosis with 

special reference to syphilis. Am. Jr. Med. Sci., 1937, cxciv, 693-700. 

S. Baldridge, C. W.': The relationship between antisyphilitic treatment and toxic cirrhosis, 
Am. Jr. Med. Sci., 1934, clxxxviii, 685-690. 

9. Katzin, H. M., Walter, J. V., and Blumgart, H. L. : “Cardiac cirrhosis” of the liver 
— a clinical and pathologic study, Arch. Int. Med.; 1939, Ixiv, 457-470. 

10. Bloomfield, A. L. : The natural history of 'chronic hepatitis (cirrhosis of the liver), Am. 

Jr. Med. Sci., 1938, cxcv, 429-444. 

11. Moon, V. H. : Histogenesis of atrophic cirrhosis, Arch. Path., 1932, xiii, 691-706. 

12. Shaffer, J. M. : Diseases of the liver in hyperthyroidism, Arch. Path., 1940, xxix, 20-30. 

13. Glass, S. J., Edmondson, H. A., and Soll, S. N. : Sex hormone changes associated 

with liver disease, Endocrinology, 1940, xxvii, 749-752. 

14. McIndoe, A. H. : Vascular lesions of portal cirrhosis, Arch. Path., 1928, v, 23-42. 

15. Butt, H. R., Snell, A. M., and Keys, A. : Plasma protein in hepatic disease, Arch. Int. 

Med., 1939, Ixiii, 143-155. 


CIRRHOSIS OF THE LIVER 


297 


16. Myers, W. K., and Keefer, C. S.: Relation of plasma proteins to'ascites and edema in 

cirrhosis of the liver, Arch. Int. Med., 1935, lv, 349-359. 

17. Post, J., and Patek, A. J.: Serum proteins in cirrhosis of the liver, Arch. Int. Med., 

1942, lxix, 67-82. 

18. Israel, H. L., and Reinhold, J. G. : Detection of cirrhosis and other diseases of the 

liver by laboratory tests, Jr. Lab. and Clin. Med., 1938, xxiii, 588-596. 

19. Foley, E. F., ICeetan, R. W., Kendrick, A. B., and Darling, D. : Alterations in serum 

protein as an index of hepatic failure, Arch. Int. Med., 1937, lx, 64—76. 

20. Fagin, I. D., Sahyun, M., and Pagel, R. W.: Cirrhosis of the liver — the lipotropic 

action of parenterally administered amino acids, Jr. Lab. and Clin. Med., 1943, xxviii, 
987-993. 

21. Snell, A. M. : The effects of chronic disease of the liver on the composition and physico- 

chemical properties of blood: changes in the serum proteins; reduction in oxygen 
saturation of the arterial blood, Ann. Int. Med., 1935, ix, 690-711. 

22. Darling, R. C. : Arterial oxygen saturation in cirrhosis of the liver, Ann. Int. Med., 

1940, xiv, 898-902. 

23. Christian, H. A.: Bloody pleural fluid, an unusual complication of cirrhosis of the 

liver, Trans. Assoc. Am. Phys., 1937, Hi, 167-170. 

24. Patek, A. J., Jr., Post, J., and Victor, J. C. : Vascular “spider’’ associated with cirrhosis 

of the liver, Am. Jr. Med. Sci., 1940, cc, 341-347. 

25. Mallory, T. B.: Discussion — case records of the Massachusetts General Hosp., Case 

No. 26441, New England Jr. Med., 1940, ccxxiii, 731-734. 

26. Smirk, F. H. : Capillary permeability in cirrhosis with hypoproteinemia, Clin. Sci., 1935, 

ii, 57-66. 

27. Snell, A. M. : Changing conceptions of portal cirrhosis, Pennsylvania Med. Jr., 1942, xlv, 

337-344. 

28. Mallory, T. B. : Discussion, case records of the Massachusetts General Hospital, Case 

No. 26152, New England Jr. Med., 1940, ccxxii, 643-646. 

29. Oberst, F. W. : Relationship of the chemical structure of morphine derivatives to their 

urinary excretion in free and bound forms, Jr. Pharmacol, and Exper. Therap., 1941, 
lxxiii, 401-404. 

30. Oberst, F. W. : Studies' on the fate of morphine, Jr. Pharmacol, and Exper. Therap., 1942, 

lxxiv, 37-41. 

31. Meyer, K. A., Popper, H., and Steigmann, F. : Significance of rise of non-protein. 

nitrogen in medical and surgical jaundice, Jr. Am. Med. Assoc., 1941, cxvii, 847-850. 



SOME NOTES ON THE TRANSMISSION OF 
HEART MURMURS * 


By Samuel A. Levine, M.D., F.A.C.P., and William B. Likoff, M.D., 

Boston, Massachusetts - 

Despite the great antiquity of the practice of auscultation of the heart, 
it is surprising how little is known concerning the exact mechanism, produc- 
tion, and propagation of heart murmurs. Most of the information upon 
which prevailing medical teaching rests is derived from bedside observation 
correlated with postmortem findings. Little careful experimentation, either 
in man or animals, has been undertaken. Many simple questions concern- 
ing murmurs remain unanswered. Even trained experts in cardiology find 
great difficulty in explaining the mechanism of systolic murmurs, or in ap- 
praising their significance. This has been, brought to our attention in a 
striking fashion during the present war when decisions have to be made con- 
cerning fitness for military duty of thousands of young men in whom the 
only abnormality is a systolic murmur. As examples of limitation of our 
knowledge one 'might mention several simple propositions. It would ap- 
pear that with a small orifice such as is present in interventricular septal de- 
fect, or with a slight degree of mitral regurgitation, the resultant murmur 
(other things being the same) should be louder than if the lesion were larger. 
No definite proof of this observation appears to have been presented. When 
a systolic murmur accompanies a high degree of aortic stenosis, is the origin 
of the murmur in the blood itself, then transmitted to the neighboring struc- 
tures, or does the sound originate in the wall of the aorta that is set in vibra- 
tion, or possibly in the valve leaflets themselves ? Similarly, when the mitral 
valve is involved, do the chordae tendineae, the papillary muscles, or the 
cardiac musculature itself play any role in the production of murmurs? It is 
obvious that the point of maximum audibility would be quite different if the 
murmur were made by the movement of the aortic valve cusps than if it were 
produced in the wall of the aorta. The reason that the systolic murmur in co- 
arctation of the aorta is audible not only over the anterior chest, but in the 
interscapular region is that its point of production is deep in the middle of 
the chest, and it is transmitted in both directions. Does the gradual accen- 
tuation of a murmur, as a patient progresses from a moribund state to one 
of compensation, result from an increased vigor of muscular contraction, 
oV to a decrease in dilatation of the heart and adjoining vessels? When a 
murmur has been produced, what is the mechanism of its transmission ? Is 
it altogether propagated with the blood stream, and how important a factor 
is possible transmission through neighboring structures? Furthermore, 

* Received for publication June 4, 2 913 . 

• From the Medical Clinic of the Peter Bent Brigham Hospital and the Department of 
Medicine, Harvard Medical School, Boston. 
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what makes one murmur audible over a large area, and anothei i emain 
localized over a small area? Does the pitch, entirely apart from the intensity, 
play a role in the propagation of the murmur? 

One factor, not sufficiently appreciated, that must have a bearing upon 
the production of murmurs is the velocity of blood flow. It is reasonable 
to assume that when fluid moves from one chamber into another through a 
constriction, if the caliber of the tube suddenly becomes narrowed or widened, 
the speed with which this movement takes place must affect the intensity 
of the resultant vibration or murmur. It was previously commented on 1 
that many clinical conditions, such as hyperthyroidism, fever, anemia, ex- 
citement, and exercise, all associated with an increase in velocity of blood 
flow, frequently are accompanied by a systolic murmur. May not this same 
mechanism be involved in many other conditions where the measurement of 
the velocity of blood flow as customarily determined is normal? After all, 
it is not the speed of movement of blood from arm to tongue that would 
have any bearing on the production of murmurs, but rather the velocity of 
blood flow from one chamber of the heart to another, or from the ventricles 
through the aorta or pulmonary artery. An illustration in point is the situa- 
tion that is present with a high degree of aortic stenosis. Here the total 
minute output of blood, the heart rate, and the velocity of blood flow, as 
measured from arm to tongue, may be perfectly normal, and yet the blood 
must go through an extremely narrow aortic orifice. The only possible 
explanation for this anomalous situation is that the speed of flow from left 
ventricle into the aorta must be terrific. This is supported by finding a firm, 
huge left ventricle as a rule in such cases of aortic stenosis. Such a ventricle 
must be expelling blood with great force. The appearance of the presystolic 
murmur of mitral stenosis -after effort, previously inaudible at rest, is another 
instance in which the production of a murmur is determined by speed of 
blood flow. It is a common experience that the presystolic murmur of mitral 
stenosis is more readily heard with the patient lying in the left lateral position, 
and the diastolic murmur of aortic insufficiency with the patient sitting 
upright. Is this due to a closer proximity to the chest wall of the tissues 
producing the murmur, or to an increase in the velocity of blood flow through 
the respective valves in these positions? The complete disappearance or 
absence of the diastolic murmur in some cases of advanced mitral stenosis 
may well be due to the reverse of the mechanism discussed above. When 
the left auricle is markedly dilated, especially if fibrillation is present, and 
there is considerable weakening of the heart,' even if the mitral valve is 
greatly stenosed blood flow from auricle to ventricle must be very sluggish, 
h urthermore, residual blood is present in the chambers of such hearts in large 
quantities. On postmortem examination cardiac chambers often are found 
to contain a half liter of blood or more. Inasmuch as only about 50 c.c. 
of blood are propelled with each systole, it is evident that blood is delivered 
into ca\ities that arc already quite full. What effect does this residual blood 
have upon the production and propagation of murmurs? 
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The entire subject of extracardiac murmurs is also very perplexing. 
When slight systolic murmurs are heard in patients with a thin chest wall, 
particularly when the antero-posterior diameter of the chest is small, can 
they be due to a purely mechanical contact or rubbing motion between the 
heart or great vessels and the chest? Furthermore, the movements of the 
lungs back and forth between heart and anterior chest wall may not only 
produce phasic cardio-respiratory murmurs, but can decrease and increase 
the intensity of endocardial murmurs. It, therefore, would seem fallacious 
to teach that a murmur that disappears or decreases strikingly with deep in- 
spiration is necessarily unimportant or extra-cardiac. 

In the interpretation of a murmur one is concerned with its location, its 
time in cardiac cycle, its character, and its intensity. Although the exact 
character of the murmur may at times be helpful, as illustrated by the con- 
tinuous machinery-like noise of arterio-venous fistula, we believe that in 
appraising a systolic murmur the exact intensity is most important. We 
have advocated 2 grading intensity of murmurs from 1 to 6, 1 being the 
faintest that can be heard, and 6 being loud enough to be audible with the 
stethoscope just removed from the chest wall. As a matter of experience 
it has been found that systolic murmurs of grade 3 intensity or louder occur 
only when there is some form of heart disease, endocardial or myocardial, or 
in those diseases, like marked anemia, which occasionally are accompanied 
by murmurs. On the other hand, murmurs of grade 1 intensity (and oc- 
casionally even of grade 2 intensity) are frequently observed where most 
careful examination fails to reveal any organic disease of the heart or any 
other important organ. The difficulty is that a loud grade 5 murmur of 
aortic stenosis, for example, does not attain this intensity over night, and 
must have gone through the stage when it was only grade 1.. It is during 
these early stages of the development of murmurs that our diagnostic 
criteria are very inadequate. 

It is clear from the above that many important questions concerning 
cardiac murmurs remain unanswered. The purpose of this study is to 
present some data concerning one or two of the above points. First, we will 
present evidence to show that murmurs are transmitted through bone, and 
that very likely the transmission through blood stream is unimportant, and, 
secondly, that the disappearance or marked decrease in intensity of a murmur 
with deep inspiration does not mean that it is “functional.” 

For many years it has been our growing conviction that the transmission 
of murmurs is mainly, if not entirely, a function of intensity, i.e. loud mur- 
murs are widely distributed and faint ones are not. The current teaching 
that aortic systolic murmurs are transmitted to the neck and mitral systolic 
murmurs to the axilla has the connotation that murmurs are transmitted 
with the blood stream. From a purely physical point of view it seems 
illogical to assume that sound is transmitted in the direction of and with the 
blood stream, for the speed of transmission of sound through liquid is much 
faster than the velocity of blood flow. Therefore, the transmission that 
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Fig. 1, A and B. Simultaneous phonocardiograms and electrocardiograms on a woman 
aged 38. with marked aortic stenosis. Record A was obtained from the aortic area and 
shows marked systolic murmur (arrows). Record B was from the right olecranon process 
and shows definite systolic murmur coming slightly later than the aortic murmur (arrows) 
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FrG. 1, C. Record C was also from the right elbow, but with the blood pressure cuff 
inflated to 220 mm. (patient’s pressure was 160/80). Note persistence of systolic murmur 
(arrows). (Cambridge Instrument Co. machine.) 


does take place occurs '‘in" and not “with" the blood stream and would be 
distributed equally both against and in the direction of the blood flow. It 
has even been thought that a systolic murmur heard over the aortic area and 
also over the carotid artery was much more likely due to aortic stenosis 
than if it were not heard in the neck. Likewise, an apical systolic murmur 
that was well heard in the axilla would have a greater value in indicating 
mitral insufficiency than if it were not transmitted in this fashion. The con- 
tention that we wish to maintain is that a loud aortic systolic murmur will be 
heard in the neck because it is near the neck, and a loud apical murmur will be 
audible in the axilla for the same reason. It should follow that a very loud 
pulmonary systolic murmur, or any grade 5 or 6 murmur, ought to be audible 
in the carotid region. That tins is true will be seen below. In general, we 
feel that a murmur is transmitted in all directions from the point of maxi- 
mum intensity, and that once the sound strikes bone it is best transmitted 
through contiguous bony structures. At first this idea was merely a sus- 
picion, but, when, for many years, loud systolic, murmurs were detected over 
the olecranon process with the ordinary bell stethoscope, it became more of a 
conviction. Finally, it might have been maintained that a systolic murmur 
present over the bony process of the elbow was still transmitted from a 
neighboring blood vessel. This possibility was eliminated when the sound 
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remained audible even after pressure, above the level of the systolic blood 
pressure of the patient, was maintained proximal to the olecranon process. 

Figure 1 was obtained in the case of a woman, aged 38, with marked 
aortic stenosis having a loud, grade 6, aortic systolic murmur. Record A 
was taken from the aortic area and shows a loud systolic murmur . Record 
B was obtained with the microphone over the olecranon process of the right 
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elbow and shows definite vibrations late in systole. Record C, also obtained 
from the olecranon process, shows that the murmur persists after the pressure 
in the blood pressure cuff was raised well above the patient’s systolic level. 
Figure 2 shows similar findings obtained on the same patient six months 
later with a different apparatus* With careful auscultation, using the 

*\Yc wish to thank M. B. Rappaport, E.E., of the Sanborn Co., for some advice in this 
work. 
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'ordinary stethoscope, these faint, clearly detectable, systolic murmurs have 
been heard over the elbow in many different cases. Another instance is very 
clearly illustrated in figure 3, obtained from a woman aged 44 with marked 
aortic stenosis. 

In these two cases systolic murmurs were transmitted very widely through 
bone. In the following instance (figure 4) a very loud, musical, grade 6, 
aortic diastolic murmur was present in a man about 50 years of age with 
syphilitic aortic insufficiency. It was suspected that this patient ruptured an 
aortic cusp, for, after a sudden, violent strain, he first became aware of a 
noise in his chest. Here the blood flow producing the murmur was taking 
place from aorta into the left ventricle during diastole. Despite this, the 
murmur was readily heard, widely distributed and easily detected at the top of 
the skull and over the olecranon process. 

If the transmission of a murmur primarily depends upon its intensity, 
then it should follow that a murmur that is very loud over the base of the 
heart, produced in the pulmonary valve or in some other area, such as a 
defect in the interventricular septum, ought to be detectable in the region of 
the carotid artery, just as occurs in cases of aortic stenosis. Figure 5 shows 
that this supposition is true. This patient was a young man of 23, known 
to have a heart murmur since birth, showing definite evidence of an inter- 
ventricular septal defect (Roger’s disease). He had a grade 6 systolic mur- 
mur best heard over the mid-precordium, and there was right bundle branch 
block in the electrocardiogram. The murmur was very loud over the pul- 
monary area, as shown in the first several beats of record A (figure 5). The 
transmission of the murmur to the neck is clearly indicated in record B. A 
similar mechanism is illustrated in figure 6. This woman, aged 29, had 
classical signs of tetralogy of Fallot. There was a grade 5 systolic murmur 
in the pulmonary area due to pulmonary stenosis (figure 6, record A). This 
murmur was also clearly audible over the carotid artery (record B). It 
must be appreciated that in the first of these two cases the flow of blood pro- 
ducing the murmur was from left ventricle to right ventricle through the 
septal defect, and in the second instance was from right ventricle through a 
stenosed pulmonary valve into the pulmonary artery. The presence of the 
murmur in the carotid artery, therefore, can not be accounted for by the flow 
of blood through the aorta, but must be transmitted from its origin within 
the right ventricle on the one hand, and the pulmonary artery on the other. 

In evaluation of a systolic murmur it is common practice to have the 
. patient exercise, or to observe the effect of breathing on the murmur. In a 
previous communication 2 it was clearly established that most normal adults 
develop a grade I to grade 2 apical systolic murmur directly after a brisk 

Fig. 3. Simultaneous^ phonocardiograms and electrocardiograms 'on a woman 44 years 
of age with marked aortic stenosis. Record A shows coarse systolic murmur (arrows) 
at aortic area. Record B shows systolic murmur detected at olecranon process (arrows), 
and record C shows the same murmur (arrows) with blood pressure cuff inflated to ?20 mm’ 
(patient’s blood pressure was 158/60). 
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effort. It is likewise true that a slight systolic murmur can become accen- 
tuated after such effort. Figure 7 was obtained from a 24 year old medical 
student with no evidence whatever of cardiac disease. Record A shows the 
absence of any murmur at the apex of the heart. Record B was taken within 
30 seconds after a period of brisk exercise and depicts the -fine systolic mur- 
mur heard at the apex and classified as grade 1. No diagnostic conclusion, 
therefore, can be drawn from the detection of a systolic murmur that is 
produced by exercise. 
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Fig 4 A and B. Simultaneous phonocardiograms and electrocardiograms on a man 
about 50 years of age" with syphilitic aortic insufficiency with possible ruptured aortic valve. 
There was a grade 6 musical aortic diastolic murmur. Record A shows fine diastolic mur- 
mur (arrows) in aortic area. Record B shows faint diastolic murmur (arrows) obtained 
from top of skull. 
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Fig. 4 C. Record C shows moderate diastolic murmur (arrows) from olecranon 
process with blood pressure cuff inflated to 220 mm. (patient’s blood pressure was 140/ou). 
(Courtesy of Drs. Henry H. Haft and Jane Sands Robb of Syracuse, N. Y.) 
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Fig. 5. Simultaneous phonocardiogranis and electrocardiograms on a young man of 
23 with interventricular septal defect. Record A was taken from the third left parasternal 
area and shows a loud systolic murmur (arrows) which, after several cycles, becomes faint 
on taking a deep inspiration. Record B, obtained from the left carotid area, shows definite, 
moderate systolic murmur (arrows). 
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Fig. 6. Simultaneous phonocardiograms and electrocardiograms on a woman, aged 
29, with tetralogy of Fallot. Record A, from third left parasternal area, shows loud sys- 
tolic murmur (arrows). Record B, from upper left carotid area, shows definite, moderate 
systolic murmur (arrows). 
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r J," Ic " ?' Simultaneous phonocardiograms and electrocardiograms on a medical student 
i~ A r^V\° 1,ca . I ?. d, £ asc - ^ ccord A. taken at the apex, fails to show any murmur 
Record B, taken within 30 seconds after a period of brisk exercise, shows a fine systolic mur- 
mur (arrows) which was clearly heard at the apex and classified grade 1. 
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Even the relation between deep breathing - and the systolic murmur is no 
simple matter. Any faint murmur, systolic or diastolic, pathologic or func- 
tional, may diminish or disappear on taking a deep breath. This is what one 
might expect, for all heart sounds can become more distant as a greater 
amount of lung tissue intervenes between the heart and chest wall. This is 
well illustrated in figures 5 and 8. The loud basal systolic murmur of pul- 
monary stenosis decreased markedly on deep inspiration (figure 5), and an 
aortic diastolic murmur, in a case of aortic insufficiency, actually disappeared 
on deep inspiration (figure 8). It is clear, therefore, that intracardiac or 
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Fig. 8. Simultaneous phonocardiograms and electrocardiograms on a young man of 
26 with aortic insufficiency. Record A shows an aortic diastolic murmur (arrows) with 
patient breathing normally that entirely disappeared on taking a deep inspiration (record B). 


endocardial murmurs can vary in intensity with respiration. There are, 
however, purely extra-cardiac or cardio-respiratory murmurs heard at the 
apex and especially at the pulmonary area that vary with the respiratory cycle. 
In some instances such systolic murmurs come and go rhythmically with 
respirations, increasing with expiration and decreasing with inspiration. 
We have a suspicion that some cardio-respiratory systolic murmurs are only 
present at certain phases of inspiration, as if the cushion of lung receives 
the systolic impact Avith each beat. In other instances, especially in thin- 
chested individuals, the pulmonary systolic murmur may be present only with 
a deep expiration. May this not be due to the actual impact of the pulmon- 
ary artery against the chest wall? It is obvious that the simple question of 
the relation of heart murmurs to respiration needs further investigation. 


Summary and Conclusions 

1. Numerous simple questions concerning the production and propagation 
of murmurs remain unansivered. 

2. We believe that the velocity of blood Aoav through the cardiac cham- 
bers and great r^essels is one important factor in the production of murmurs 
and in determining their intensity. 
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3. Other factors, such as the amount of residual blood in cardiac cham- 
bers, the proximity of the heart and great vessels to the chest wall, and the 
respiratory cycle may influence the presence or absence of murmurs. 

4. We believe that the gradation of systolic murmurs from 1 to 6 is im- 
portant in attempting to estimate their significance, for those of grade 3 in- 
tensity, or louder, are never observed in normal individuals, whereas those 
of grade 1, and occasionally grade 2, are found where there is no evidence of 
cardiac or other disease. 

5. The detection of murmurs over the olecranon process even with the 
blood pressure cuff inflated above the systolic pressure level, proves that mur- 
murs are transmitted through bone. 

6. The transmission of an aortic diastolic murmur to the skull, and of the 
systolic murmur of ventricular septal defect to the carotid area proves that 
murmurs are not propagated with the blood stream, for the blood flow in 
these circumstances is in the opposite direction. 

7. Systolic murmurs after effort occur in normal individuals. The pro- 
duction or accentuation of such murmurs after exercise, therefore, can not 
be used as a diagnostic test. 

8. There are several mechanisms involved when murmurs are influenced 
by respiration. All faint murmurs, organic or functional, may disappear 
with a deep inspiration. In some instances extracardiac systolic murmurs 
may be louder, and in others fainter, with a deep expiration. 

9. The current teaching about propagation of murmurs needs revision. 

10. These considerations are important in the examination of selectees 

for military service. 
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CASE REPORTS 


PATENT DUCTUS ARTERIOSUS WITH PULMONARY ' 
VASCULAR SCLEROSIS AND CYANOSIS * 

By Carleton B. Chapman, M.D., and Stanley L. Robbins, M.D., 

Boston , Massachusetts 


Pateni ductus arteriosus is a congenital cardiac lesion usually producing a 
shunt of blood from the aorta to the pulmonary artery. Cyanosis in the con- 
dition is rare, although a transient cyanosis may sometimes be seen following 
bouts of crying or coughing . 1 Maude Abbott states that the left ventricle is 
characteristically more enlarged than the right, but a recent report by Keys and 
Shapiro 2 indicates that the reverse may be true. Pulmonary vascular sclerosis 
and polycythemia are not components of the syndrome as usually described. 
The following case of patent ductus arteriosus is remarkable in that (a) there 
was cyanosis of at least five years’ duration, (b) there was a striking degree of 
right ventricular hypertrophy, (c) pulmonary vascular sclerosis -was advanced, 
and (d) secondary polycythemia was consistently found. 


Case Report 


A 37 year old married taxi driver was admitted to the Boston City Hospital on 
January 30, 1943 for the tenth time. 

He stated that when 12 years old he had had an attack of rheumatic fever. He 
was accepted for life insurance at the age of 14 but was refused further insurance 
at the age of 26 because of a “heart murmur.” In March, 1936, at the age of 30, he 
visited the Out Patient Department complaining of increasing dyspnea on exertion 
for one year. His heart was enlarged, the left border being 11.5 cm. from the 
midline in the fifth left interspace, and a low-pitched diastolic murmur was heard 
in the third and fourth left interspaces 4 cm. from the midline. The diagnosis at that 
time was rheumatic heart disease with mitral stenosis. 

He was admitted to the hospital in December, 1938, complaining of breathlessness, 
cough and bloody sputum for one day. On physical examination the patient was very 
plethoric and cyanotic about the face and lips. Venous engorgement was absent. 
The AP diameter of the chest was slightly increased, and there were a few moist rales 
at the base of the left lung. The heart size and murmurs were the same as recorded 
two years previously. Neither the liver nor the spleen was felt. The blood pressure 
was 140 mm. Hg systolic and 95 mm. diastolic in the arms and in the legs. The 
urine contained small amounts of albumin. The hemoglobin varied between 21 and 
25.7 grams per 100 c.c. blood (Sahli). The red cell count varied between 6 and 7 
million per cu. mm. The white cells were within normal limits in number and types. 
The hematocrit varied between 60 and 74.5 per cent. Five sputum examinations were 
negative for tubercle bacilli. The venous pressure in the right arm was 6 cm. of 


* Received for publication July 23, 1943. 

From the Thorndike Memorial Laboratory, the Second and Fourth (Harvard) Medical 
crviccs and the Mallory Institute, Boston City Hospital, and the Department of Medicine, 
[arvard Medical School. 
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water. Arterial oxygen saturation was 75 per cent. An electrocaidiogiam showed 
right axis deviation. The discharge diagnoses were congenital heart disease with 
pulmonary insufficiency and patent interauricular septum. 

Between the first entry in 1938 and the final entry in 1943, the patient was ad- 
mitted eight times complaining variously of dyspnea on exertion, small hemoptyses 
and swollen, painful joints. The hemoglobin and red cell count were always in the 
neighborhood of 18 grams per 100^ c.c. of blood (Sahli) and 8 million per cu. mm., 
respectively. Venesections were carried out approximately 20 times, 500 to 600 c.c. 
being removed each time with considerable symptomatic relief. A systolic murmur 
was regularly heard in the fourth left interspace, but the previously reported diastolic 
murmur was infrequently heard. Arterial oxygen saturation values during 1940 and 
1941 varied between 89 and 94 per cent. Fluoroscopic and roentgenographic ex- 
aminations at various times during this period demonstrated marked general enlarge- 
ment of the heart and a prominent pulmonary conus. The right ventricle was con- 
siderably enlarged and hyperactive, whereas the left auricle appeared normal. 

While a patient at the Peter Bent Brigham Hospital in 1942 the heart size and 
murmurs were found to be the same as originally noted, although the diastolic murmur 
was not heard by all observers. The effect of oxygen administration on arterial 
oxygen saturation was studied in Dr. C. Sidney Burnell's laboratory and the follow- 
ing results obtained : 

Before oxygen administration 82 per cent saturated 

After 30 minutes’ exposure 100 per cent saturated 

10 minutes after stopping oxygen 97 per cent saturated 

Vital capacity 3.5 liters 

Five days before the tenth and last admission to the Boston City Hospital, the 
patient noted pain on the dorsum of the left foot followed after 12 hours by hemopty- 
sis and sharp pain in the left lower chest. The hemoptysis and chest pain did not 
recur, but the pain in the left foot continued, ultimately causing him to seek hos- 
pitalization. 

On physical examination the temperature was 98.6° F., the pulse rate 90, and the 
respiratory rate 24. The blood pressure was 140 mm. Hg systolic and 90 mm. dias- 
tolic. The plethoric, cyanotic appearance noted in 1938 was still present. There was 
no venous engorgement, and the lungs were entirely clear. The heart was enlarged 
12 cm. to the left of the midsternal line and there was a rough apical systolic murmur. 
No diastolic murmur was heard. P2 was louder than A2. The liver was felt three 
fingers’ breadth below the costal margin. Both great toes were red, cyanotic and 
tender to motion, but the temperature of the affected joints was normal. Dorsalis 
pedis and posterior tibial arterial pulsations were bilaterally palpable. The veins of 
the legs were not palpable, and there was no calf tenderness. 

Significant laboratory data included a hemoglobin of 16.4 grams per 100 c.c. blood 
(Salili), a red cell count of 7.6 million, and a white cell count of 6800 per cu. mm. 
All urine specimens contained rare red cells, granular casts and moderate amounts 
of albumin. An electrocardiogram showed marked right axis deviation. 

On the second hospital day a venesection of 500 c.c. was performed. Later in the 
day it was decided, largely on the basis of the history, that the patient had a thrombosis 
of the veins of his leg, giving rise to pulmonary infarcts. Femoral ligations were 
advised by the surgical consultants and the operation was performed about 48 hours 
after admission. While in the operating room, the patient suddenly became very 
dvspneic and cyanotic. He responded to the administration of oxygen, caffeine and 
coramine but on return to the ward again became very dvspneic. Oxygen and 
\ arious restoratives were given, but in spite of these measures he gradually became 
comatose and died 12 hours after the operation. Discharge diagnoses were congenital 
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heart disease with interauricular septal defect, secondary polycythemia and pul- 
monary infarcts. 

Postmortem Examination. Externally the body was that of a normally de- 
veloped, well-nourished adult male, appearing considerably older than his stated age 
of 37 years. There was a patchy cyanosis of the face, neck and shoulder girdle. 
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weighing 680 grams, and anteriorly was composed almost completely of the right 
ventricle so that the left ventricle appeared to be an appendage to the preponderant 
right ventricle. The epicardium was essentially negative. The myocardium of 
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Fig. 2. Large artery showing in right lower field an asymmetrical internal atheroma with 
fibrous internal proliferation. Verhoeff. elastic tissue stain X 40. 

the right ventricle was greatly increased in thickness, varying from 1.8 to 2.2 cm., in 
striking contrast to the essentially normal left ventricle with a thickness of 1.4 cm 
The right atrium was dilated and there was slight dilatation of the right ventricle. 
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The tricuspid and pulmonic valve rings were similarly dilated to 15:0 and 11.0 cm., 
respectively. The leaflets of all the valves, with the exception of the anterior cusp 
of the pulmonic valve, were thin, translucent and flexible with no evidence of athero- 
sclerosis or fibrous thickening of intercommissural adhesions. The anterior leaflet of 
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Fig. 4. Small artery of lung showing hyperplastic endarteritis with narrowing of lumen. 

Phloxine-methylene blue stain X 150. 

Attached to this basal mass and extending to the free margin of the valve cusp was 
a , ii' n ^^endocardial calcific plaque which made the cusp stand out rigidly from the 
7 a ; ^ le ma hi pulmonary artery was moderately dilated to a maximum of 12 cm. 
in circumference. It contained a marked amount of calcific atherosclerosis. There 
''as a widely patent ductus arteriosus 8 cm. distal to the pulmonary valve ring at 
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diffiKp 0 '’ ^ Medium-sized artery showing destruction of. a well-defined elastica interna, 
of plnci- mCrCa 1 Se ln e * ast; ' c t* ssu e within intima and media; thickening and re-duplication 
elastica externa. Verhoeff. elastic tissue stain X 200. 


aUierosck^'^ 115 WGrC Seen a ^ out the margin of the ductus save for the described 

tniniT<l le lun p "’ ere essentially negative grossly, each weighing 340 grams and con- 
o no e mite evidence of infarction or hemorrhage. The pulmonary arterial 
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tree, while containing no emboli, showed diffuse thickening of the walls of all the 
grossly visible vessels so that on cut section they protruded above the parenchymal 
sm face in pipe-stem fashion. The spleen and liver were moderately enlarged. The 
two kidneys weighed 460 grams and except for the slight increase in their size and 
weight were grossly negative. The veins of the legs were explored down to the ankles 
and wei e entiiely patent except at the points of operative ligature. The brain showed 
no pathologic change. The anatomical diagnoses were: (a) congenital heart disease, 
patent ductus arteriosus, healed pulmonic endocarditis, cor pulmonale (marked), ( b ) 
pulmonary atherosclerosis, (c) right-sided cardiac decompensation as evidenced by 
splenomegaly and hepatomegaly. 

Microscopically, the only findings of interest were in the lungs, liver and kidneys, 
ihe lungs showed no microscopic evidence of recent infarction. The alveolar spaces 
were entirely clear except for a slight amount of amorphous, albuminous precipitate 
in the basal portion of both lower lobes. Of greatest interest were the arteries which 
showed in the larger branches thickening of the walls by far advanced intimal 
atherosclerosis, which in one vessel had led to thrombosis of the lumen with subse- 
quent organization and recanalization (figures 2 and 3). The medium-sized elastic 
arteries and smaller muscular arteries showed relatively greater thickening of their 
walls so that in certain areas the lumina were diminished to fine capillary-like channels 
(figure 4). The increase in thickness was due to fibrous intimal proliferation. In 
addition to the above findings there was a remarkable increase in the elastic tissue . 
content of all the arteries. This increase took a variety of forms. In some ves- 
sels it consisted in great thickening chiefly of the elastica interna with relatively 
little change in the externa. In other vessels, the externa appeared to have undergone 
reduplication and splitting with no apparent change in the interna (figures 5 and 6). 

Throughout most vessels, a marked increase in the elastic fibrils could be demon- 
strated in the media and intima, often associated with complete destruction of a 
clearly defined elastica interna. No definite correlation could be drawn between the 
type of elastic tissue change found and the size of the vessel. Study of representative 
samples of systemic vessels in malignant hypertension and pulmonary vessels in mitral 
stenosis demonstrated no elastic tissue changes comparable with the above findings. 
Phosphotungstic acid-hematoxylin stains revealed no significant abnormality within the 
media or adventitia, except for a slight increase in perivascular fibrous tissue with 
dilatation of the vasa vasorum. 

The smallest arteries and arterioles were normal, showing no evidence of hyper- 
plastic or necrotizing arteriolitis. At the bases of both lower lobes the alveolar 
capillaries showed moderate dilatation with some reduplication and tortuosity of their 
courses. In the main, however, the alveolar walls were unlike those described by 
Parker and Weiss, 3 and presented only minimal intramural edema and fibrosis. 

The liver showed marked acute hemorrhagic central necrosis of the lobules. 

The kidneys were of interest in that the glomeruli presented increased cellularity 
due to endothelial proliferation with splitting of the basement membrane. The 
picture was considered to be consistent with a late stage of acute diffuse glomerulo- 
nephritis. No vascular changes were found elsewhere in the body. The heart ’pre- 
sented no microscopic evidence of an earlier rheumatic involvement. 

Discussion 

In the light of the preceding pathologic data it seems possible to correlate to 
some extent the findings of patent ductus arteriosus, pulmonary vascular sclero- 
sis, right ventricular hypertrophy, and cyanosis. 

Normal blood pressures in the pulmonary arterial tree are considered by 
standard textbooks to approximate one-sixth of systemic blood pressure values. 
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Hence, in the usual case of patent ductus arteriosus, the shunt must be from left 
to right. In addition, Burwell and colleagues 4 have shown by animal and clini- 
cal experimentation that as much as 40 to 75 per cent of the total left ventricular 
output may pass through a patent ductus, depending upon the size of its lumen. 
Inasmuch as the patient under consideration had a widely patent ductus it seems 
reasonable to infer that large amounts of aortic blood were added to the pulmo- 
nary circulation. This increase in pulmonary blood volume must have created 
initially a slight pulmonary hypertension which became severe as a later result. 
The latter manifested itself in a fashion exactly analogous to systemic hyperten- 
sion, namely by ventricular hypertrophy and vascular sclerosis ; in this case by 
hypertrophy of the right ventricle and sclerosis of the pulmonary arterial tree. 
A similar thesis, namely that the vascular changes constitute a “physiopathologic 
response to pulmonary hypertension,” has been suggested in connection with 
primary pulmonary vascular sclerosis by Brill and Krygier.® The vascular 
changes, as has been pointed out, are of the secondary type,® being prominent 
within the larger branches of the pulmonary artery and practically negligible 
within the smallest arteries and arterioles. The most common conditions pro- 
ducing elevated pulmonary pressures, e.g., left ventricular failure and mitral 
stenosis, place a strain initially on the pulmonary veins and capillaries. Since 
these portions of the pulmonary vascular system are highly distensible, effects of 
the increased pressure may be very late, and although capillary changes may be 
seen microscopically, there is usually little or no pulmonary arterial change, con- 
sisting, when present, of atherosclerosis in the larger vessels. In our case, how- 
ever, the shunting of large amounts of arterial blood directly into the pulmonary 
artery produced pronounced pulmonary arterial changes with minimal capillary 
and venous changes. 

The etiology of the cyanosis observed in the patient after 1938 is obscure. 
Three independent or combined possibilities present themselves : 


(1) Entrance of venous blood into the systemic circulation via the patent 
ductus arteriosus. 

(2) Peripheral venous stagnation. 

(3) Pulmonary vascular changes. 


In regard to the first possibility, it seems unlikely that the pulmonary hyperten- 
sion ever reached such levels as would create a right to left shunt except possibly 
as a terminal event. Relative to peripheral venous stagnation, it is noteworthy 
t lat there was never clearly defined clinical evidence of congestive failure. How- 
ever, the pathologic findings of right ventricular hypertrophy and dilatation, and 
lemorrhagic necrosis of the liver indicate that some degree of right ventricular 
c ecompensation must have been present. In addition, “in a subject with an ab- 
no ™fy high blood count a degree of slowing of the peripheral blood flow which 
i\ou d be without effect upon a person possessing a normal hemoglobin content 
™ resu h in cyanosis.” 7 This is, of course, only an “appearance.” Actually, 
\ e P e ^ ce nt of unsaturation for a given loss of oxygen will be less in polycythe- 
mia. That pulmonic factors were of some significance is supported by the oxy- 
gen saturation tests carried out in Dr. Burwell’s laboratory, which indicated that 
xposme of the patient to 80 per cent oxygen raised the saturation of the arterial 
°° rom 100 P er cent. This result is inconsistent with tire passage of 

°us ood directly into the arterial circulation and suggests that the passage 
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of oxygen from the alveoli to the red blood cells may have been impaired. On 
the basis of these data it was Dr. Burwell’s opinion that while the patient was at 
rest there was no shunting of blood from right to left. He felt that the cyanosis 
was pulmonic in origin and suggested that a left to right shunt might impose a 
burden on the pulmonic circulation and result in a “progressive pulmonary ab- 
normality.’ The relationship of pulmonary sclerosis to cyanosis is not clear. 
The sclerotic process involved the larger elements of the pulmonary arterial tree, 
and did not affect per se the alveoli or alveolar capillaries, the actual sites of oxy- 
gen transfer. Cyanosis was present in 17 per cent of the cases of secondary 
pulmonary vascular- sclerosis collected by Brenner. 0 He doubted, however, that 
there was any relation between pulmonary vascular sclerosis and the production 
of cyanosis. The edema of the alveolar walls and tortuosity of the alveolar capil- 
laries found in this case, however minimal, may have to some extent impaired 
oxygen diffusion across the alveolar membrane. 

Complete absence of murmurs and murmurs which change from time to time 
have been reported in proved cases of patent ductus arteriosus. Keys and Sha- 
piro 2 state that atypical and inconstant murmurs are particularly "likely to occur 
. in the final stages of failure. Presumably, with- sufficient rise in pulmonary blood 
pressures, the left to right shunt may become diminished or abolished, thus pro- 
ducing changes in or even disappearance of murmurs. 

The findings of healed pulmonic endocarditis and acute glomerulonephritis 
were considered incidental in this case. They in no way contributed to the 
course which the case took beyond serving as additional reasons for the develop- 
ment of systolic murmurs on the one hand and urinary findings of albumin, casts 
and red cells on the other. The widely differing ages of these lesions renders 
unlikely any causal relationship between the two and places them merely in the 
category of coincidental findings. 

The immediate cause of death in this patient was probably cardiac failure, as 
was suggested not only by his clinical course but also by the signs at postmortem 
examination of severe hemorrhagic central necrosis, marked cor pulmonale, and 
right ventricular dilatation. 

Summary 

An unusual case of patent ductus arteriosus is presented which, clinically, 
showed prolonged cyanosis, an inconsistent pulmonic diastolic murmur, and poly- 
cythemia. At postmortem examination a widely patent ductus arteriosus was 
demonstrated, together with marked right ventricular hypertrophy and sclerosis 
of the pulmonary arterial tree. The last two postmortem findings were con- 
sidered to be manifestations of pulmonic hypertension. We are unable to offer 
an adequate explanation for the cyanosis. However, the evidence at hand is 
against the direct passage of blood from the venous to the arterial circulation. 
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FATAL AGRANULOCYTOSIS FOLLOWING THE INTRA- 
PERITONEAL IMPLANTATION OF SUL- 
FANILAMIDE CRYSTALS * 

By William R. Arrowsmith,! M.D., Barbara Binkley, M.D., and Carl V. 

Moore, M.D., F.A.C.P., St. Louis, Missouri 

Comparatively few severe toxic reactions have resulted from the local use 
of sulfonamide drugs, presumably because relatively small amounts are placed 
in the tissues and because excretion is prompt. 1 It has been demonstrated that 
with the dosages used in local application there is only temporary appearance 
of the drug in the blood. 2 ’ 3 The few severe reactions which have been described 
relate chiefly to the production of hepatic damage. Watson and Spink 4 reported 
fatal hepatitis in two individuals who had received sulfanilamide by intra-peri- 
toneal implantation, and Jackson and Coller 8 observed nine instances of jaundice 
in a group of 62 patients to whom sulfanilamide had been given in the same 
manner. The development of jaundice in these last nine patients cannot be 
attributed with certainty to the intra-peritoneal administration because addi- 
tional sulfanilamide had been given orally as well. Recently there have appeared 
descriptions of cutaneous reactions which followed the topical use of sulfathiazole 
ointment. 3 ’ 6 The present report describes a different type of toxic reaction, 
that of acute agranulocytosis which developed in a patient 17 days after five 
grams of crystalline sulfanilamide had been placed in his peritoneal cavity. 
Although agranulocytosis is one of the well recognized complications of sulfanil- 
amide therapy, 7-15 its occurrence after the local use of this drug has not previ- 
ously been described. 


Case Report $ 

F. H., a white man 42 years of age, was admitted to the Barnes Hospital on 
February 29, 1940, with the history of having recently vomited small amounts of 
blood. He was known to have had a peptic ulcer for nine years. Roentgenologic 
examination of his gastrointestinal tract showed the presence of a duodenal ulcer and 
of pyloric obstruction. He was discharged from the hospital with instructions to 
ad lere to an ulcer-diet and to take alkaline powders. During the next year he had no 

* Received for publication May 2, 1943. 

. T ' T r ? m *l le Department of Internal Medicine and the Department of Pathology, Washing- 
n University Medical School, and. from Barnes Hospital, St. Louis, Missouri. 

1 ■ Ke 5 earc ‘ 1 Fellow of the American College of Physicians at the time these observations 

•J-? ma “ e ; I 10 "' 1st Lt. MC, AUS. This article was completed before the author entered 
military service. 

t M c are indebted to Dr. Glover H. Copher for permission to report this case. 
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symptoms, and roentgen-ray studies demonstrated less gastric retention than had been 
present in February, 1940. However, during the summer of 1941 the symptoms of 
ulcer recurred and he experienced several small hematemeses. Fluoroscopic re- 
examination of his stomach in February, 1942 showed a greater degree of gastric 
retention than had been noted the previous year. On February 26, 1942, he vomited 
large amounts of blood and was again admitted to the hospital. 

At this time the patient appeared to be a well nourished man who was neither 
acutely ill nor uncomfortable. His blood pressure on admission was 120 mm. Hg 
systolic and 90 mm. Hg diastolic; there were no detectable manifestations of shock. 
The abdomen was not tender and no masses were felt. The remainder of the physical 
examination was not remarkable. 

The Kahn test was negative. No abnormalities were noted on urinalysis. The 
non-protein nitrogen content of the blood was 25 mg. per hundred c.c. Guaiac tests 
for occult blood in the stools were strongly positive. Red blood cell counts varied 
between 3,370,000 and 4,620,000 per cu. mm., and hemoglobin values ranged from 
9.5 to 13.5 gin. per 100 c.c. Other hematologic data are recorded in table 1. 


Table I 






Differentia] Count 



Date 

WBC 

Eos. 

Bas. 

Myei. 

Non- 

segmented 

Neutrophiles 

Segmented 

Neutro- 

philes 

Lym. 

Mono. 

1940 

2-29 

9,300 

0 

0 

0 

10 

63 

23 

4 

1942 

2-26 

3,850 

0 

1 

0 

2 

56 

34 

' 7 

3-26 

2,700 

0 

0 

0 

26 

42 

20 

8 

3-27 

4,650 

0 

0 

0 

25 

52 

18 

3 

3-30 

2,550 

0 

0 

0 

0 

2 

96 

2 

4-1 

400 

0 

0 

0 

0 

6* 

94* 

0 


* Only 35 cells were found in a complete search of two coverslip preparations. 


Transfusions were given and treatment was conservative during the first two 
weeks of this hospitalization period. However, because of gastric retention and 
continuing gastrointestinal bleeding, a laparotomy was performed on March 13 under 
nitrous oxide and ether anesthesia. Scar tissue was found to have completely en- 
circled the first part of the duodenum, where an ulcer had perforated posteriorly into 
the pancreas. A partial gastrectomy, gastro-enterostomy and jejunojejunostomy were 
done. Because of presumed contamination of the peritoneal cavity, approximately 
five grams of sulfanilamide crystals were scattered along the suture lines and over 
the areas of resection. 

Food was well tolerated after 72 hours. The patient’s course was uneventful 
until the evening of his twelfth post-operative day when his temperature rose sud- 
denly to 39.5° C. A fine erythematous rash was noted on his trunk. On the next 
day he was seen by a dermatologist, Dr. C. W. Lane, who wrote the following note : 
“The patient has a bright red color of the face, ears, and neck with slight edema of 
the ears. There is a punctiform erythema of the chest, abdomen and back and a 
morbilliform rash on the arms, forearms, legs and thighs. No pruritus or burning. 
No strawberry tongue and no pharyngitis. The color fades readily on pressure. . . .” 
Dr. Lane considered the skin lesion to be a drug rash and suggested that it had been 
caused by the sulfanilamide. No sulfanilamide could be detected chemically in blood 
samples taken on March 28 and March 30. The rash, however, became more intense ; 
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by March 30 the entire skin surface showed a bright erythema, a few small red 
macular areas were noted on the buccal mucosa, the conjunctivae were intensely in- 
jected and severe photophobia was present. 

On March 26 the white blood cell count was 2,700 per cu. mm.; there was a 
marked increase of non-segmented forms of neutrophilic leukocytes. Four days later 
the granulocytes had almost disappeared; they remained markedly decreased until the 
patient’s death on April 1. The reticulocyte count on April 1 was only 0.2 per cent ; 
the platelet count was 657,000 per cu.' mm. Sternal bone marrow obtained by aspira- 
tion on April 1 was found to contain very few myeloid cells, a diminished number of 
nucleated red cells, apparently normal megakaryocytes, and an increased number of 
small lymphocytes and phagocytic clasmatocytes. The patient was given two addi- 
tional transfusions. However, on April 1, 19 days after his operation, he developed 
evidences of bronchopneumonia and died the same evening. 

During the 33 days of his final hospitalization period, this man had received, in 
addition to the sulfanilamide placed in his peritoneal cavity, the following drugs : 
nembutal .09 gm. at bed-time for five nights, February 26 to March 2; alkaline 
powders* 1 gm. t.i.d. for 8 days, March 5 to March 13; phenobarbital .03 gm. t.i.d. 
for 8 days, March 5 to March 13; and morphine sulfate .015 gm. hypodermically four 
times during the first two days after the operation. 

Autopsy Report 


The autopsy was performed by Dr. Jane Erganian two hours post mortem. No 
abnormalities not recorded in the physical examination were noted on external exam- 
ination. The peritoneal cavity contained about 800 c.c. of slightly cloudy yellow 
fluid. The peritoneum was hyperemic but was smooth and glistening. There were 
fibrous adhesions between the omentum, mesentery, and visceral peritoneum and the 
anterior parietal peritoneum. The wound of a partial gastrectomy with an ana- 
stomosis between the jejunum and stomach, and the two limbs of the jejunum at the 
gastrojejunostomy were partially healed. The proximal end of the duodenum was a 
blind pouch where it had been severed from the stomach (Polya operation). Each 
pleural cavity contained 200 c.c. of slightly cloudy yellow fluid. The lungs, particu- 
larly the lower lobes, were firm and red in color and a moderate amount of yellowish- 
red fluid could be expressed from the cut surfaces. The surfaces of the kidneys 
were slightly granular ; there were small petechiae in the mucosa of the pelves. The 
bone of the sternum and vertebrae was well calcified and there were numerous 
trabeculae. The bone marrow was yellow and translucent with foci of red, more 
■ cellular tissue. The heart-, liver, spleen, pancreas, adrenals, urinary bladder, prostate, 
reproductive organs, and lymph nodes showed no significant gross abnormalities 
teyond those listed in the final pathologic diagnoses tabulated below. 

Sections were taken for microscopic study from the sternal, costal, and vertebral 
bone marrow, and from all of the viscera. All sections of bone marrow showed 
marked hypoplasia of the myeloid elements, congestion, and hemorrhage (figure 1). 
he normal hemopoietic structure was partly replaced by fat cells and there were 
arge areas of mucinous degeneration. Numerous normoblasts and megakaryocytes, 
otn normal and necrotic, were present. Very few myelocytes and no mature granu- 
ar eukocytes were noted in the sections. A few large cells resembling reticulum cells 
Were observed. 

The pulmonary alveoli were filled with large clumps of bacteria, red blood cells, 
rin, and occasional mononuclear cells. No polymorphonuclear leukocytes were 
present There were necrosis and slight hemorrhage about the central veins of the 
ucr. Numerous large phagocytic cells were present but no polymorphonuclear cells. 

c-irW'„H? n 'on' C ^ ot " ca lcium carbonate 40 parts, sodium bicarbonate 30 parts, bismuth sub- 
'.aroonate -0 parts, magnesium oxide 10 parts. 
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The sinusoids of the spleen were greatly dilated and the lining cells protruded into 
the lumen. Few cells were present in the pulp with only occasional large macro- 
phages and numerous red blood cells. The Malpighian bodies were inconspicuous. 
Sections of the kidneys showed slight thickening of the basement membranes and of 
the capsules of the glomeruli. Xo other pathological lesions were noted in the kid- 
neys. Sections from the heart, pancreas, adrenals, from the wound of the gastro- 
enterostomy, and the inverted stump of the duodenum showed no significant patho- 
logical changes. 

The final pathological diagnoses were: hypoplasia of the myeloid elements of the 
bone marrow: central necrosis of the liver; ascites (S00 c.c.) ; petcchiae of the mucosa 
of the sclcrac and renal pelves; bronchopneumonia of all lobes of the lungs; hydro- 
thorax (200 c.c.) : hydroperienrdium (100 c.c.) ; lipoidosis of the pulmonary, coronary, 
and splenic arteries; arteriosclerosis of the aorta, slight; sclerosis of the anterior 
leaflet of the mitral valve; arteriolar nephrosclerosis, slight; fenestrations of the cusps 
of the aortic valve; hemangiomas of the liver; focal hyperplasia of the renal tubules. 


Discussion 

Acute agranulocytosis developed in this man 17 days after live grams of 
sulfanilamide had been placed in his peritoneal cavity, and death occurred two 
days later. Changes in his peripheral blood were characteristic of acute 
agranulocytosis: profound leukopenia with a selective decrease in granulocytes, 
a normal platelet count, and no disturbance in red cells. Mis anemia was ap- 
parently caused by gastrointestinal bleeding and did not increase in severity 
after the operation. Myeloid hypoplasia of the type seen in his hone marrow 
has frequently been observed in cases of agranulocytosis caused by drug sensi- 
tivity or intoxication. 

Of the other. drugs the patient received, phcnobarbital or nembutal might he 
thought capable of producing agranulocytosis. However, in 1934 the Council 
of Pharmacy and Chemistry of the American Medical Association, reviewed the 
published reports which suggested that barbiturates might cause agranulocytosis 
and concluded that “no definite case has been reported in which a barbiturate 
alone is responsible.” 1C I-Iadler 17 and others have since reported patients in 
whom barbituric acid derivatives seemed to have caused granulocytopenia, but 
in none of these had phcnobarbital or nembutal been responsible. It seems 
unlikely, therefore, that the barbiturate administration had an etiologic relation- 
ship to the agranulocytosis in the present case. 

Although moderate degrees of leukopenia are frequently produced by therapy 
with sulfanilamide or its derivatives, agranulocytosis is a relatively rare com- 
plication. It rarely develops before the tenth to the fourteenth day after therapy 
is started. 10 Long and his associates 7 observed that it appeared most fre- 
quently between the seventeenth and twenty-fifth days, but might appear as late 
as the fortieth day of therapy. By this time, large amounts of the drug have 
usually been given. However, an occasional case has been reported in which 
re atively small total doses of the sulfonamides have produced agranulo- 
cytosis. 11 ’ 10 The interval between initiation of therapy and the development 
o eukocytic depression has always been 14 days or more even though the dura- 
ion of therapy and the total amount of drug administered have varied widely. 

ns act has suggested to a number of observers 14 • 1E> 21 that the time interval 
0 oi more days is the time required for the development of a sensitivity to 
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the offending sulfonamide drug. It has been suggested that an individual who 
i eceives one of the sulfonamide substances a second time might develop agranu- 
locytosis within a few days because of sensitivity produced during previous 
administration, but this occurrence has not as yet been reported. According to 
this concept, agranulocytosis produced by sulfonamide drugs is caused by a 
sensitivity to the chemotherapeutic agent analogous to amidopyrine sensitivity. 
It is interesting to note that the topical application of sulfatlu’azole has been 
observed to induce sensitivity characterized by fever and dermatitis. 18 - 20 As 
far as could be ascertained, this patient had never received sulfanilamide prior 
to the implantation of five grams in his peritoneal cavity. It is difficult to be- 
lieve that a dose so small could exert a direct toxic effect on the bone marrow 
sufficient to cause myeloid hypoplasia and agranulocytosis. The time interval of 
17 days is sufficient to have allowed a sensitivity to develop. As far as the 
authors are aware, this is the first recorded instance in which agranulocytosis 
has been observed to follow the local or topical application of one of the sulfon- 
amide drugs. 

Summary 

Description is given of a patient who developed acute agranulocytosis 17 
days after five grams of crystalline sulfanilamide had been placed in his peri- 
toneal cavity. Death occurred two days later. He had received no additional 
sulfanilamide and had not been exposed to other known leukotoxins. 
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hyperparathyroidism, with failure to recalcify 

AFTER REMOVAL OF PARATHYROID ADENOMA 
(A CASE REPORT) * 

By Charles P. Voltz, M.D., and Katharine Smull, M.D., 

New York. N. Y. 


Hyperparathyroidism due to adenoma is usually followed by recalcification 
after removal of the tumor. The present report cites a case which was unusual 
111 lts failure to deposit calcium in the bones during a five year period after re- 
moval of the tumor, despite lack of evidence of a recurrence of hyperparathyroid- 
ism. The preoperative and immediate postoperative course of this patient was 
^ported by Gutman and Parsons , 1 and it will only briefly be outlined here. 


Case Report 

The patient, M. B., was a 54 year old Syrian spinster who was admitted to the 
resbyterian Hospital in June 1937 with a 13 year history of repeated pathological 
ractures, with non-union, and subsequent skeletal deformities. There was no history 
0 renal colic, polydipsia or polyuria. Roentgenography one and one-half years before 
a mission (January 10, 1936) showed generalized skeletal decalcification in addition to 
c ystic and fibrotic changes. 

„ Examination on admission (June 14, 1937) showed marked skeletal deformities. 

e legs were atrophied, shapeless and bizarrely contorted. The pelvis was tilted to 
e - A rounded dorsal kyphosis was present. The skull was enlarged; the chin 
es ed on the sternum because of shortening of the neck. Pronounced prognathism 
j'as present. There were obvious bony deformities of both arms. The bones of the 
gs were extremely tender to pressure, and there was some tenderness over the ribs, 
pine and arms. A nodular mass was palpable in the left side of the neck, 
phos I* 1 ° ratory ^ ata reve aled: (1) Hypercalcemia (12.6 to 13.7 mg. per cent), hypo- 
piatemia (1.8 to 2.1 mg. per cent), and a consistently normal serum phosphatase 

* Received for publication July 27 , 1942 . 

University ^ cc '' ca * Division, Welfare Hospital, and Department of Medicine, Columbia 
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level (2.7 to 3.0 Bodansky units). (2) Skeletal roentgenograms showing generalized 
decalcification of an extreme degree, especially of the lower legs, in which there were 
numerous cysts and in addition, cysts in the deformed and decalcified pelvis and in the 
ribs, which like the other hones were the seat of numerous fractures. (3) Normal 
blood count. (4) Normal urine except for a rare red blood cell. (5) Phenolsul- 
fonphthalein excretion (intramuscular) of 37 per cent in two hours. (6) Calcium 
balance studies on a low calcium intake showing that the excretion of calcium in 
the urine (which is usually high in this condition) was not excessive. 

Exploration in July 1937 revealed a tumor 2.0 by 1.2 by 0.5 cm. inferior to the 
left pole of the thyroid gland. The remaining parathyroid tissue was identified and 
no other parathyroid tumor was found. Histologically the mass removed was found 
to be a parathyroid adenoma. It was composed of chief cells, some of which were 
transitional to the water-clear type, and many rose-red cells. 

Twenty-four hours after the removal of the tumor the serum calcium had fallen 
to 10.4 mg. per cent. The value a week previously had been 12.8 mg. per cent. The 

Table I 


Preoperative and Postoperative Serum Calcium, Phosphorus and Phosphatase Values 


Date 

Ca. mg. % 

P. mg. % 

Phosphatase 
(Bodansky units) 

7- 6-36 

13.7 

1.8 

2.9 ' 

6-17-37 

12.6 

2.1 

3.0 

7- 2-37 

12.8 

1.9 

2.7 

7- 9-37 Parathyroid Tumor Removed 


7-10-37 

10.4 

2.4 

' 2.7 

7-12-37 

9.0 

2.8 

2.2 

7-14-37 

10.3 

2.4 

3.1 

7-19-37 

9.5 

2.7 

3.3 

7-13-38 

10.0 

2.9 

2.5 

2-28-39 

10.1 

3.6 ! 

2.9 

8-22-39 

9.5 

3.1 

3.0 

4- 6-40 

11.0 

2.7 

1.5 

3- 5-41 

10.5 

2.7 

2.6 

9- 5-41 

10.1 

2.9 

4.0 

10-12-41 

10.9 

3.9 

3.6 

5- 4-42 

9.4 

3.7 • 

2.4 


patient was given 15 grams of calcium lactate a day for the six weeks following 
operation. A month postoperatively, roentgenogram revealed an elongated shadow of 
increased density in the region of the orifice of the left ureter. No such shadow was 
noted in roentgenograms taken a month before operation. This same shadow was 
still present in a roentgenogram of the kidney-ureter-bladder tract taken in December 
1939. There had been no history of renal colic; urinalysis still showed a rare red 
blood cell. Plienolsul fonphthalein excretion (intramuscular) was 32 per cent in two 
hours in December 1942 as compared with 37 per cent in two hours before operation. 

In 1942 the patient’s status was very similar to that found immediately after 
operation. There had been no change in serum phosphatase activity, the values rang- 
ing from 1.5 to 4 Bodansky units; serum calcium values varied from 9.0 to 11.0 mg. 
per cent; serum phosphorus values lay between 2.4 and 3.9 mg. per cent. In July, 
1941 the patient fractured the right tibia. The fracture healed by fibrous union but 
with no evidence of recalcification. Comparison of roentgenograms taken in Novem- 
ber, 1941 with those of January, 1936 show an unchanged cystic and decalcified ap- 
pearance of the bones despite the maintenance of normal serum calcium values 
(figures 1 and 2). 
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There has been no evidence of recurrence of hyperparathyroidism as seen from 
(1) normal serum calcium and phosphorus values, (2) calcium balance studies in 
August, 1939 showing that there has been no excessive urinary calcium excretion on 
a low calcium intake, (3) bone biopsy in August, 1939 showing an absence of osteo- 
clasts and osteoblasts and suggesting that a long-standing condition had reached an 
equilibrium, (4) roentgenographic studies of the bones in November, 1941 showing 
no further decalcification. 



Fig. 1. (Left) Roentgenogram of the left leg taken one and one-half years before 
operative removal of parathyroid adenoma. 

Fig. 2. (Right) Roentgenogram of same leg four years after removal of parathyroid 
adenoma showing no changes in the cystic and decalcified appearance of the bones. 


Discussion 

Failure of recalcification in hyperparathyroidism due to adenoma after re- 
moval of the tumor might conceivably be related to two factors : the diminution 
0 osteoblastic activity resulting in the lack of newly formed osteoid tissue; or, 
t le absence of available calcium for deposit in the tissue. 

. latter consideration seems unlikely because of adequate to excessive cal- 
cium intake, persistent normal serum calcium values and questionable renal cal- 
cu us formation, the latter suggesting that adequate calcium was absorbed and 
a\ ai able for deposition. Consequently, diminution in osteoblastic activity would 
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appear to offei the better explanation. A measure of this activity is reflected in 
the serum phosphatase level. In contrast to most cases of hyperparathyroidism 
with bone changes, the serum phosphatase level in this instance was not elevated 
previous to opeiation nor was it changed in the five subsequent years. As was 
su §'§' es f e d in the original paper by Gutman and Parsons, it is possible that when 
bone destruction is so extreme and of such long standing, osteoblastic activity 
comes to a standstill. The findings in this case lend weight to this hypothesis. 
It might, therefore be anticipated that in the absence of increased osteoblastic 
activity or of increased serum phosphatase levels, recalcification ■would not occur. 

Summary 

( 1 ) A case of hyperparathyroidism due to adenoma is presented. There was 
failure of recalcification five years following the removal of the tumor despite 
lack of evidence of recurrence of hyperparathyroidism. 

(2) The failure of the bones to recalcify despite the prolonged normal serum 
calcium level is attributed to the lack of increased osteoblastic activity. Arrested 
osteoblastic activity is suggested by the normal preoperative and postoperative 
serum phosphatase levels. 
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UNCONTROLLABLE HEMORRHAGE AFTER DICOUMAROL 
THERAPY WITH AUTOPSY FINDINGS * 

By Edmund L. Shlevin, M.D., and Max Lederer, M.D., 
Brooklyn, New York 

Interest in anti-coagulants as therapeutic agents has encouraged the trial 
of various substances in conditions characterized by intravascular clotting with 
resultant thrombosis and embolism. During the past few years heparin has 
occupied a leading role in this respect, until the discovery of the part played by 
spoiled sweet clover in the production of hemorrhagic disease of cattle. 1 The 
recognition of the active principal, dicoumarin (3,3' Methylenebis [4-Hydroxy- 
coumarin]), its isolation and synthesis by Link and his coworkers, 2 have paved 
the way for its therapeutic employment in man. 

Most reports thus far in the literature have described the beneficial results 
from its use, whereas others have also mentioned certain untoward effects at- 
tributed to it. 3 Its mode of action is as yet only slightly understood, its toxicity 
is but little known, and its usefulness, particularly as compared with heparin, 
questionable. In animals observed experimentally, toxicity is manifested by 
hemorrhages in muscles, aponeuroses, the gastrointestinal tract, pleural spaces 
and lungs. Marked dilatations of the capillaries, small arteries and veins have 
been noted, but no parenchymatous changes found. 4 In man, evidence of hemor- 

* Received for publication August 7, 1943. 

From Departments of Medicine and Laboratories, Jewish Hospital of Brooklyn. 
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rhages in the urinary tract and intestines has been observed . 11 However, the 
following case with postmortem findings illustrates that severe hemorrhages 
contributing to death may attend the administration of dicoumarol. y 

Case Report 

K. O., female, 79 years of age, was admitted to the Jewish Hospital of Brooklyn 
on December 9, 1942, with hematuria of three days’ duration and bleeding from the 
gums for five days. Four weeks before admission she complained of visual difficulty 
in her right eye. She was admitted to another hospital, where a diagnosis of 
“thrombosis of the right retinal vein” was made, following which, 100 mg. of 
dicoumarol were administered orally each day for 21 days. During this time no 
prothrombin estimations were made, although the coagulation time was found to be 
about 20 minutes. Four days before admission to the Jewish Hospital, bleeding from 
the gums was noted, and dicoumarol was discontinued. Two days later hematuria set 
in, which persisted up to the time of admission. 


Table I 


Date 

C.T. 

P.T.- 

C. 

Remarks 

Dec. 9 

39'30” 



Transfusion, oozing ceased 

10 

20'45" 

60.6'' 

12.1” 

Transfusion, oozing ceased 

11 

11'35" 



12 

9'25” 



Transfusion, oozing ceased 

14 

9'15" 

96.8'' 

13.9” 

15 




Oozing cardiac condition poor 

16 

49'+ 

20' 

360 + '' 

13” 

Transfusion 

17 

83.1'' 

11.2" 

Ecchymoses, comatose, transfusion 

18 

1 1'20" 

84.4” 

12.8” 

Transfusion 

19 




General ecchymoses, transfusion 

21 

28'30" 




C.T., Coagulation time (capillary tube method); P.T., Prothrombin time (Sherber 
method); C., Control. 


Her past history disclosed a long standing hypertension and a “chronic anemia” 
for which 0.5 c.c. of reticulogen had been given every six weeks. She had had a gall- 
bladder operation many years before; no calculi were found and an appendectomy was 
performed. 

Physical Examination : The patient was a cooperative and rational elderly female 
with normal temperature, pulse and respirations. The blood pressure was 200 mm. Hg 
systolic and 100 mm. diastolic. The pertinent physical findings were partial bilateral 
deafness, and regular, round, equal pupils which reacted to light and accommodation. 
Vision of the right eye was blurred. “In the region of the inferior temporal retinal 
vein on the right side, there was a large purplish hemorrhagic area extending out 
toward the macular region; there was moderate tortuosity of the vessels and slight 
arteriovenous inclining of both fundi; there was no exudate and the discs appeared 
normal.” There was a slight bloody ooze from the gums. The heart was somewhat 
enlarged to the left, the sounds were distant and a soft systolic murmur was heard 
over the entire precordium. Over tire extremities ecchymoses of different sizes were 
seen.. The spleen and liver were not palpable. The clinical diagnosis was “generalized 
arteriosclerosis, hypertensive and arteriosclerotic cardiovascular disease, thrombosis of 
the right inferior temporal vein and bleeding secondary to dicoumarol ingestion.” 

1 he course in the hospital was a very eventful one. She was given a transfusion 

i Dicoumarol is the trademark for the commercial preparation of Dicoumarin. 
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of 300 c.c. of fresh citrated blood on the day of admission. Following its administra- 
tion, oozing from the gums ceased and the next morning there was no blood in the 
urine. However, on the following day, bleeding from the gums recurred, and she 
was given transfusions of 250 c.c. of citrated blood on the second and third days re- 
spectively. Bleeding ceased after these transfusions only to recur within the next 
12 hours. During her stay she received a total of seven transfusions (table 1). 
Following the second, she developed acute left heart failure with marked cardiac 
irregularity due to premature auricular contractions. In the attempt to avoid myo- 
cardial embarrassment, subsequent transfusions were preceded by venesections. 
After the fourth hospital day she became dyspneic, orthopneic and cyanotic. Re- 
peated phlebotomies were performed and she was given aminophyllin with transient 
relief. She then developed auricular fibrillation, digitalization was begun and she was 
placed in an oxygen tent. On the seventh day she had urinary retention for 24 
hours. The following day progressive drowsiness set in, and she became unrespon- 
sive and incontinent. She grew progressively worse, lapsing into coma, and died on 
the fourteenth hospital day. The temperature ran an irregular course between 99° 
and 103° F., pulse rate between 70 and 100 per minute and the blood pressure grad- 
ually declined to 110 mm. of Hg systolic and 70 mm. diastolic. 

Autopsy Findings 

Gross: The body was that of a well developed and well nourished elderly female 
155 cm. in length and weighing 53 kg. There were varying sized ecchymotic areas 
on both shoulders, anus, hips and legs. The lips were pale. Most of the teeth were 
still present and were in fair condition. There was dried blood on the gums. The 
buccal mucosa was pale. In the retroperitoneal tissues of the left lower quadrant 
there was a large suffusion of blood. 

The heart weighed 440 gm. The mitral valve cusps were slightly thickened. 
The aortic valve leaflets were thickened and there were calcified knobs on the free 
edges. There was no separation of the commissures. The ascending aorta was 
dilated to a circumference of 10.3 cm., at its widest. portion. Within the wall of the 
entire aorta there were numerous, stony hard plaques. The coronary arteries were 
tortuous and their walls contained many calcified plaques which in places projected 
into the lumen. The trachea and bronchi contained a , moderate amount of pink, 
frothy fluid. The lungs were buoyant and crepitant. On section the cut surfaces 
were pink-gray with areas of red especially in the lower lobes. Pink frothy fluid 
could be expressed from the surface on pressure. 

The liver measured 29 by 12 by 7 cm. and weighed 1,100 gm. The external 
surface was brown, smooth and glistening. On section the color was deep mahogany. 
The markings were unusually distinct, pin head sized, deeper brown areas being 
separated from one another by slightly depressed grayish strands. 

The spleen measured 12 by 8 by 2 cm. and weighed 90 gm. The capsule was 
slate blue in color. On section the fibrous markings were prominent. 

The pancreas measured 17 by 6 by 4 cm. and weighed 80 gm. It was pink-gray 
in color, and the lobulations were distinct. The splenic artery was sclerotic and ran 
a tortuous course along the superior surface of the organ. Its wall contained many 
firm plaques. 

The right kidney weighed 110 gm., the left 140 gm. The capsules stripped 
easily revealing a coarsely granular brown surface. On section, the markings were 
distinct. There were several irregularly shaped hemorrhagic areas in both pelves, 
more extensive in the left than in the right. Within the bladder wall there were 
many hemorrhages near the trigone. On section these appeared to be situated just 
beneath the mucosa (figure 1). 
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The marrow in the ribs and vertebrae was red-brown in color, and semi-fluid in 
consistency. In the right tibia the myeloid cavity was filled with bright yellow adipose 
tissue, 

The cranial bones were unusually thick; the calvarium in the frontal region 
measured 1 cm. in thickness. The dura mater stripped from the bone fairly easily 
and was discolored red-brown. The vascular sinuses were not unusual, although the 
veins in the dura were prominent and dilated. In the subdural space, attached to the 
dura and covering the cerebral hemispheres was a layer of soft, jelly-like, red-blue, 
clotted blood, most of which could be reflected with the dura (figure 2). In the base 
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Fig. 1. Subdural hemorrhage, dura mater partially reflected. 

°f the skull, in the subdural space, especially in the middle fossae, similar extravasa- 
tions were seen (figure 3). No lacerations of the meninges or fractures of the bones 
of the skull could be found; nor could any obvious source of the hemorrhage be 
demonstrated. 

The brain weighed 1,220 gm. Loosely attached to the pia arachnoid over the 
right cerebrum was a membranous layer of gray fibrinous material. The pia arachnoid 
was delicate; the veins were widely dilated. There were collections of blood within 
ie subarachnoid space. The gyri were narrower and the sulci broader than usual. 
ie arteries at the base of the brain were elongated, tortuous, and their walls were 
a most stony hard in places. The left posterior cerebral artery was IV 2 times as large 
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as tlic right. Oil section, the hemoirhage was seen to be restricted to the subarachnoid 
space, and no extravasations could be seen in the brain or ventricles. 

Microscopic : Heart and Aorta: The blood vessels of the epicardiutn were greatly 
dilated and engorged. The myocardial cells were arranged in bundles separated by 
thin oi moderately thick fibrous tissue trabeculae. The cells showed no unusual 
features, except in many places where delicate or coarse bundles of fibrous tissue lay 
between them. Here' the myofibrils were swollen or shrunken, greatly distended, 
with granular pale staining cytoplasm and various sized nuclei. The coronary arteries 
showed a mild degree of sclerosis. The intima of the aorta was broad and wavy in 



Fig. 2. Hemorrhage in base of skull. 


outline, consisting chiefly of parallel lamellae of homogeneous pink staining material, 
separated in places by irregular plaques of lighter pink staining amorphous substance 
or clear boat-shaped clefts. Occasionally large collections of this pale staining ma- 
terial were seen, and in these the clefts were numerous. Masses of granular purple 
staining substance were also seen. In the media the muscle fibers and elastic fibers 
were separated in places by small variable sized irregular patches of violet staining 
amorphous material, and in others by elliptical shaped clefts. The adventitia was 
broad, being composed of adipose and fibrous tissue. A few small areas of peri- 
vascular round cell infiltration were seen. 

Lungs: The alveoli varied much in size, most were larger than usual, and in some 
the septa were interrupted or missing. Many small patches of alveoli contained 
a pink staining, homogeneous, amorphous - material, a few large mononuclear cells, 
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and some degenerated leukocytes. Occasionally there was an area in which the 
alveoli were slit-like and appeared to be compressed. In other places the parenchyma 
was replaced by large patches of fibrous tissue containing particles of black pigment 
and thickened blood vessels. The interalveolar septa throughout were prominent, the 
capillaries being greatly dilated and filled with blood. They thus presented a strik- 
ing picture, especially in the edematous areas, where they stood out prominently in 
contrast to the pale staining coagulated edema fluid. The larger blood vessels, both 
arteries and veins, also were dilated and engorged. The bronchi in some places 
were collapsed, with narrow lurnina, and stellate arrangement of the mucosa. In 
these the lumina were dilated and contained an amorphous granular material, leuko- 


Fig. 3. Hemorrhage in pelves of kidneys and in urinary bladder. 

cytes and much desquamated epithelium; the muscularis in these appeared thickened. 
In the submucosa there was a mild infiltration of polymorphonuclear neutrophilic 
leukocytes, small round and plasma cells. The medium sized and small arteries and 
veins, as well as the arterioles and venules were greatlv dilated, and in most instances 
engorged with blood. 

Liver: Glisson’s capsule was composed of a broad layer of closely packed fibers 
wnch contained a few pale staining nuclei and assumed a wavy appearance. In the 
su capsular regions there was a scattering of small and large round cells. The archi- 
ectural . pattern of the liver was distorted and disarranged. The lobules varied 
great y in size, and were spherical, polygonal or irregular in shape. Many were sur- 
loun ed by narrow or broad bands of fibrous tissue, composed of coarse or delicate 
s rant s, containing occasional oval, or spindle shaped, deeply staining vesicular nuclei. 
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In many there were focal or diffuse collections of small round cells and a few plasma 
cells. Tlie normal relationship between portal areas, central veins and hepatic 
lobules was altered. In many of the lobules the liver cells were arranged in a crude 
' cord-like fashion, many pseudo-cords anastomosing in a haphazard and irregular 
fashion. The usual radiating appearance was missing. The hepatic cells varied 
considerably in size; some were cuboidal, whereas others showed only a slight cuboidal 
or polyhedral shape.. The nuclei varied a bit in size; all were spherical. The cyto- 
plasm of most cells was coarsely granular; in others it contained vacuoles. In most 
of the latter the nuclei were situated at the periphery of the lobule in large groups, 
but a few smaller ones were seen in the central portion. With the Scharlach R stain 
on frozen sections, the contents of these vacuoles stained bright red. In a few scat- 
tered areas the cells were greatly swollen, _the cell membranes were indistinct, the 



Fig. 4. Hemorrhage in pia-arachnoid : dilatation of blood vessels. 


cytoplasm was pale staining, finely granular and contained numerous small vacuoles. 
These areas were fairly well circumscribed. The Kupffer cells were fairly prominent. 
The sinuses were very wide and were filled with erythrocytes and a few leukocytes. 
In many of the portal areas there was a variable increase in fibrinous tissue and in 
some there were collections of small round cells. The portal veins and hepatic arteries 
were not increased in size or engorged. 

Kidneys: The capsules were thickened, and made up of fibers containing a few 
small round cells. The number and distribution of' glomeruli were as usual. A few 
showed transformation- into hyaline amorphous structures, and some were surrounded 
by small amounts of fibrous tissue and focal infiltrations with small round cells. The 
tubular epithelium showed only some swelling and granular changes in places. In 
the pelvis between the muscularis and mucosa there was an extensive diffuse extra- 
vasation of blood. The wall of the urinary bladder was markedly thickened; beneath 
the mucosa was a large infiltration with blood. 
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Spleen: The capsule was composed of a broad layer .of many connective tissue 
fibers, containing a few oval nuclei. The follicles appealed to be of the usual number, 
but were rather small, and in none were there germinal centers. The walls of the 
central arteries were thick ; their lumina were narrow. The muscularis for the most 
part was replaced by broad bands of collagen or amorphous hyalinized material. They 
were surrounded by irregularly shaped islands of small round cells, *the borders of 
which merged imperceptibly with the adjacent pulp. The latter appeared chiefly as 
a pattern of very loosely arranged spindle shaped cells, with long, delicate, anastomos- 
ing processes. Their nuclei were long, oval, vesicular and when vesicular, bulged into 
the lumen. The sinuses in most places were extremely large and dilated, containing 
many erythrocytes, some polymorphonuclear neutrophilic leukocytes, small and large 
round cells and a few immature myeloid elements. In some areas, there were large 
collections of blood, in which no splenic elements could be recognized. 

Lymph Node: The capsule was thin; the follicles were ill-defined and in them 
the cells were scattered diffusely. They consisted chiefly of small and round cells 
and some polynuclear eosinophiles. The organ appeared to be the seat of a diffuse 
edema. 

Bone Marrow: The vertebrae and ribs showed the usual distribution of hemo- 
poietic and adipose tissue. From the tibia it consisted exclusively of adipose tissue. 

Meninges and Brain: Sections taken from the cerebrum and cerebellum showed 
extensive extravasations of blood in the meshes of the pia-arachnoid, as well as in the 
subarachnoid and subdural spaces (figure 4). No coagulated material or fibrin could 
be recognized. The small arteries, veins and capillaries were greatly dilated and 
engorged with blood. Sections taken from various regions throughout the brain 
showed no unusual features. 

Pituitary Gland: Showed a marked dilatation and engorgement of the capillaries. 

Anatomic Diagnosis: Arteriosclerosis, generalized with particular involvement of: 
(a) coronary arteries with myofibrosis cordis; (b) aorta with aneurysmal dilatation; 
(c) renal arteries with nephrosclerosis; (d) cerebral arteries; hypertrophy and dila- 
tation of heart; cirrhosis of liver; fibrous pleural and peritoneal adhesions; scars of 
operations; absence of appendix. 

Hemorrhages in meninges, skin, retroperitoneal tissues, pelves of kidneys, urinary 
bladder, stomach and duodenum. 


Comment 

The main feature of the necropsy findings was the marked engorgement of 
all the blood vessels, excepting the larger trunks. It was most pronounced in 
the capillaries, arterioles and venules, and much more prominent than that 
usually seen post mortem in other conditions. The lumina of the vessels were 
broad and in all instances contained well preserved blood elements. In the liver 
and meninges, the impression was that of a relaxation of the vessel walls. Where 
the hemorrhages had occurred, no solution of continuity of the wall could be 
recognized. The probability is that such extravasations were due to dia- 
pedesis between cells, rather than to rupture or solution of continuity of the cell 
walls. This would explain the histologic picture and the rather limited foci 
of hemorrhage, especially where the bleedings were spontaneous and not con- 
nected with trauma however slight, as in the meninges and pelves of the kidneys. 
As a matter of fact, the hemorrhagic lesions resembled those seen in the purpuras, 
particularly the essential variety. The difference between the two, however, 
lies in the appearance of the blood vessels and sinuses. In the spleen it was 
striking in that the sinuses were greatly distended in many places, appearing as 
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pools ol- blood, bounded by intact sinus walls, with no obvious blood seepage. 
In the moie extreme stage, frank hemorrhage with disappearance of splenic 
pattern was also seen. In the liver too, many places were seen with distended 
sinuses and clearly outlined cellular walls, filled with unchanged, unclotted blood. 
This is quite in accordance with the lesions produced in dogs by Bingham, 
Meyer and Pohle, after feeding dicoumarin in varying dosage. 14 No paren- 
chymatous lesions were seen except occasionally some hydropic changes in the 
liver cells. In all dogs receiving fatal doses, hemorrhages were demonstrated 
at some site. All had some subcutaneous and intramuscular extravasations, 
while frequently evidence of hemorrhage was found in the gastrointestinal tract, 
pleural spaces or lungs. The dilatation of capillaries, small arteries and veins 
was especially striking in those animals dying acutely from massive doses. This 
was also observed sometimes to a lesser degree in animals receiving small doses 
and sacrificed for pathological study. 

Whether the mild degree of cirrhosis of the liver contributed to the toxic 
action of dicoumarin in this case by exaggerating the prothrombin deficiency 
cannot be decided at this time. Certain observers “> 10 suggest that dicoumarin 
interferes in some way with the prothrombin producing function in the liver 
and conclude that disease of the liver, or interference with its efficiency may be 
a predisposing factor to the establishment of a pathologic dicoumarin state and 
to the prolonged coagulation time of the blood. Assuming that this is likely, 
even though not proved, it cannot be the whole explanation for the hemorrhages. 
There still remains to he explained the extravasations that were found without 
any obvious lesions in the blood vessels. Here, the similarity to essential 
thrombocytopenia strikes one, with its multiple hemorrhages due apparently to 
some agent disturbing the normal permeability of the vascular system. Lalich, 
Lalich and Copley 17 suggest, as the result of experiments on mice receiving the 
hemorrhagic agent, that a deficiency of a hypothetical skin or tissue factor 
may play a role in the mechanism in producing the bleeding state. 

The mechanism of blood coagulation is affected by dicoumarin through its 
action in producing a hypoprothrombinemia, as manifested experimentally and 
clinically 12 by a prolongation of prothrombin time. In this case, the pro- 
thrombin time was greatly increased, varying between 60.4 seconds to over 6 
minutes. 

The coagulation time was also significantly prolonged, but could be amelio- 
rated temporarily by transfusion, as shown in table 1. This dicoumarin state 
with its abnormal clotting manifestation persisted for 18 days after the admin- 
istration of dicoumarin had been discontinued, up to the time of death. Trans- 
fusions afforded a temporary means of restoring the normal clotting factors, 
probably through the instrument of the parenteral introduction of prothrombin. 
Clinically, this confirms the observations made by Prandoni and Wright, 11 
Davidson and MacDonald, 12 and Barker, Allen and Waugh, 10 in regard to the 
behavior of the prothrombin and coagulation times in response to transfusion. 
The transitory benefit is sustained until the extraneous supply of prothrombin is 
exhausted. Bleeding then recurs and the previous dicoumarin state charac- 
terized by hypoprothrombinemia is resumed. There is no satisfactory explana- 
tion for this state, although clinical and experimental observations suggest that 
the dicoumarin interferes with prothrombin production at its source, rather 
than by acting as a neutralizing or inactivating agent of (he prothrombin in the 
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blood stream or tissues. Whatever the mechanism, the prothrombin concen- 
tration is reduced to low levels during and persisting for some time after ade- 
quate dicoumarol administration. 8 Its continued use must be controlled unin- 
terruptedly by prothrombin estimations. When the level falls to the danger 
point, the drug must be discontinued at once. If the latter is delayed until actual 
bleeding prevails, it may become impossible to control, as this case illustrates. 

What is the dangerous level of prothrombin? Davidson and MacDonald 12 
state that “the administration of dicoumarol should be controlled so that the 
prothrombin concentration be kept within reasonable limits.” “However, to 
obtain a fairly constant and significantly delayed coagulability of the blood, one 
must reduce the prothrombin concentration to very low levels, and if this is done, 
the effect of the drug cannot be adequately controlled. Thus one must sacrifice 
control for effectiveness or vice versa.” On the other hand, Bingham, Meyer 
and Howard 13 corroborating the experience of Butt, Allen and Bollman 8 and 
others, aim to maintain the prothrombin time not beyond 19 seconds (25 per 
cent) and the coagulation time between 15 and 20 minutes. Barker, Allen and 
Waugh x6 more recently in the study of 497 surgical cases advise sufficient dosage 
to secure a prothrombin time from 35 to 60 seconds, their normal being 18 to 22 
seconds. We do not feel that this question can be answered with finality at 
present. Until this point is settled, it would appear that dicoumarol is a potent 
drug and its use still in the experimental stage. 

Conclusions 

1. A case is presented in which an uncontrollable dicoumarin state was 
produced. 

2. Citrated transfusions were only partially and ineffectually successful in 
combating this state. 

3. Uncontrollable bleeding due to dicoumarin action contributed to the death 
of this patient. 

4. Dicoumarol should not be administered unless daily blood prothrombin 
and coagulation times can be accurately determined and the patient kept under 
close observation. 
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EDITORIAL 

HISTOPLASMOSIS 

Infection with the yeast-like organism histoplasma was fust lepoited 
in 1906 by Darling, who discovered three cases of the infection in the course 
of a systematic search for kala azar in the Canal Zone. Clinically the disease 
in Darling’s 1 cases was “characterized by splenomegaly, emaciation, irregular 
pyrexia, leukopenia and anemia.” The pathologic lesions he described as 
“the invasion of endothelial cells in the smaller lymph and blood vessels and 
capillaries by enormous numbers of a small encapsulated organism ( Histo- 
plasma capsulatuni) causing necrosis of the liver with cirrhosis, spleno- 
megaly, pseudogranuloma of the lungs, small and large intestines with ulcera- 
tion of the latter, and necrosis of the lymph nodes draining the infected 
viscera.” He regarded the organism as a protozoan parasite. 

The disease was long regarded as a rare tropical infection, since 20 years 
elapsed before another case was reported (by Watson and Riley in Minnesota 
in 1926). Since 1934, however, cases have been reported in increasing 
number, and over 60 cases have now been recorded in more or less detail. 
Most of these have been in- the United States, in which the disease is widely 
distributed from California to Florida, to Maryland, to Minnesota, and in 
many intermediate states. Cases have also been reported in Java, the Philip- 
pines, Argentina, Brazil and Central America. The disease is evidently 
•widely distributed, and probably is much commoner than has been realized. 

In many of these cases diagnosis depended entirely upon morphological 
demonstration of the organisms in tissues at autopsy, but in a number of 
them (at least nine) the organism has been cultivated from the blood or 
tissues before or after death, and positively identified. 

In the tissues the organisms are found chiefly within large mononuclear 
phagocytes (reticuloendothelial cells), although extracellular organisms have 
been observed. There may be only a few organisms within a cell, but often 
the cells are densely packed with them. The organism is round or oval in 
outline, usually 3 to 5 micra in diameter, occasionally larger. In stained 
preparations there is a small, deeply staining mass of chromatin which may 
appear as a spherical or crescentic body more or less centrally located, sur- 
. rounded by a clear area and enclosed in a highly retractile capsule which does 
not take any of the ordinary stains. There is no accessory chromatin dot 
or kinetoplast such as is found in the Leishman-Donovan bodies of kala azar. 

When grown in cultures, the organism appears in two forms. In cul- 
tures directly from the body grown on blood agar at 37° C., it appears as 
yeast-like cells which multiply by budding. In older cultures or those grown 
at room temperature the yeast-like cells grow out into slender, branching, 

1 Darling, S. T. : The morphology of the parasite ( Histoplasma capsulation") and the 
lesions of histoplasmosis, a fatal disease of tropical America, Jr. Exper. Med., 1909, xi, 515. 
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septate mycelia and form white, fluffy, cotton-like colonies with aerial liyphae 
which bear large spores 8 to 13 micra in diameter at the tips of the branches 
or stalked along the liyphae. It has been difficult to make the mycelial form 
revert to the yeast-like form in cultures, but when susceptible animals are in- 
fected with cultures in the mycelial stage, the organisms appear in their 
tissues in the yeast-like form. 

The organism was first cultivated by DeMonbreun 2 from the blood of an 
infant with a disseminated infection, in whom the diagnosis had been made 
before death by Dodd and Tompkins 3 by demonstrating the organism in the 
monocytes in blood films. DeMonbreun was the first to establish the nature 
of the parasite as a fungus. He produced infection in monkeys, dogs and 
mice by -inoculation of cultures. Redaelli and Ciferri 4 reported successful 
. infection of rabbits and guinea pigs, and Reid et al. 5 6 infected guinea pigs by 
intraperitoneal injections. Parsons 0 also infected mice by intravenous in- 
jection, producing a disseminated infection similar to that in man. 

The lesions in experimental infections in the main closely resemble those 
in human cases. In the earlier stages of an acute disseminated infection, 
phagocjdes stuffed with parasites may occur in masses or sheets in the organs 
with little or no evidence of inflammatory reaction. In somewhat later* 
stages, typically small tubercle-like lesions are .produced, with a necrotic 
caseous central area surrounded by granulomatous tissue in which there are 
many phagocytes containing parasites. In late stages the lesions become 
fibrosed, and it may be difficult or impossible to find parasites. Such lesions 
may occur in any organ containing reticuloendothelial cells, particularly in 
the spleen, liver and deep lymph nodes, and often in the lung. Extensive 
necroses of the adrenal glands have occurred in a number of cases. There 
may be ulcerative lesions of the skin, the buccal or laryngeal mucous mem- 
brane or of the colon. 

Although organisms are found mainly in reticuloendothelial phagocytes, 
they have also been found in the cells of the adrenal cortex and medulla, the 
epithelial cells of the liver as well as the ICupffer cells, in glandular epi- 
thelium of the larynx, in acinar epithelium of the prostate and rarely in 
neutrophilic leukocytes. 7 

An excellent review of the clinical and pathological features of the earlier 

2 DeMonbreun, W. A. : Cultivation and cultural characteristics of Darling’s Histophsma 
capsulatum , Am. Jr. Trop. Med., 1934, xiv, 93-125. 

3 Dodd, Katherine, and Tompkins, Edna : A case of histoplasmosis of Darling in an 
infant. Am. Jr. Trop. Med., 1934, xiv, 127-137. 

4 Redaelli, P., and Ciferri, R. : Etudes sur “l’histoplasma capsulatum” Darling ; repro- 

duction experimentale de lTiistoplasmose (etc.), Soc. internaz. de microbiol.. Boll. d. sea. 
ital, 1934, vi, 193-195. , . .... . ... 

3 Reid, J. D., et al. : Systemic histoplasmosis ; systemic histoplasmosis diagnosed before 
death and produced experimentally in guinea pigs, Jr. Lab. and Clin. Med., 1942, xxiv, 
419-434. 

6 Parsons, R. J. : Experimental histoplasmosis in mice, Arch. Path., 1943, xxiv, 229-239. 

7 Van Pernis, P. A., Benson, M. E., and Holinger, P. H. : Laryngeal and systemic 
histoplasmosis (Darling), Ann. Int. Med., 1943, xviii, 384-393. 
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cases was published by Meleney 8 in 1940, and more recently Boltjes 5 has 
reviewed the subject on the basis of 30 collected cases in which reasonably 
adequate clinical as well as pathological data were available. The clinical 
manifestations of the disease vary markedly depending upon the extent and 
distribution of the lesions and the acuteness of the infection. The disease 
occurs as a generalized infection running a rapidly progressive course with 
a fatal outcome within a few weeks or months, particularly in young in- 
dividuals. In less acute cases, lesions may be predominantly localized in 
one or a few tissues or organs. Isolated areas of histoplasma infection, 
particularly in the lungs or adrenal glands, have been described as incidental 
findings in individuals dying of some other unrelated disease. 

The generalized type of infection is characterized by protracted irregular 
fever, weakness, emaciation, progressive anemia and usually a leukopenia 
with reduction in the granular leukocytes. The liver and spleen are almost 
always enlarged, often markedly so, and this is clinically evident in about 
80 per cent of the cases. Lymph nodes are enlarged in about two-thirds of 
the cases, but the deep nodes such as the peribronchial or mesenteric are pri- 
marily affected, and notable enlargement of the superficial nodes occurs only 
occasionally. The parasites have been demonstrated in the monocytes of 
the circulating blood in several of these cases, and in them the organism has 
been obtained in blood cultures. 2 ’ 5 ’ 10 In at least five cases organisms have 
been demonstrated in sternal marrow smears, but negative results have been 
obtained in some cases. This type of the disease resembles kala azar. 

Pulmonary lesions, sometimes with pleural involvement, have been de- 
scribed in about half the cases. In several, such as two reported by 
Meleney 11 these dominated the clinical picture. These cases resemble 
chronic tuberculosis, and in several cases there was an associated tuberculosis. 

In about one-third of the cases intestinal ulcers have occurred, with 
parasitized phagocytes in the walls or base of the ulcers. Less frequently 
there may be a severe chronic diarrhea, suggesting a chronic ulcerative colitis, 
as in the case of Henderson et al. 12 

In another group the presenting lesions have been chronic granulating . 
ulcers in the buccal or pharyngeal mucous membrane or in the larynx. V an 
Pernis et al.' have reported such a case, associated with extensive lesions in 
the adrenals and many of the clinical manifestations of Addison’s disease. 
Ulcerative lesions of the skin have also been reported. 

* Meleney, H. E. : Histoplasmosis (reticuloendothelial cytomycosis) : a review, Am. 
Jr. Trop.-Med, 1940, xx, 603-616. 

0 Boltjes, B. : Histoplasmosis. Report of a case with brief review of the literature, 
Jr. Kansas Med. Soc., 1943, xliv, 226-229. 

10 Wright, R. B., and Hachtel, F. W, : Histoplasmosis of Darling; report of a case, 
A xx. Int. Med., 1941, xv, 309-319. 

11 Meleney, H. E. : Pulmonary histoplasmosis; report of two cases, Am. Rev. Tuberc., 
1941. xliv, 240-2/4. 

Henderson, R. G., Pinkerton, H., and Moore, L. T. : Histoplasma capsulatuni as 
a cause of chronic ulcerative enteritis, Jr. Am. Med. Assoc., 1942, cxviii, 885-889. 
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Broders et al. 1 '’ have reported one case in which there was a mycotic vege- 
tative endocarditis in a heart previously damaged by rheumatic fever. The 
diagnosis had been established by biopsy of the liver, but the endocarditis was 
not" recognized until autopsy, when large numbers of parasites were, found 
in the vegetations. 

The prognosis in histoplasmosis appears to be unfavorable, since with one 
exception every case recognized during life has died. Meleney 8 mentioned 
one patient who was treated with neostam, a pentavalent antimony prepara- 
tion, because he was thought erroneously to have kala azar, and who made at 
least a temporary clinical recovery. Thus far, however, only severe pro- 
gressive cases have been recognized. Unless the disease were suspected and 
a biopsy carried out, there is at present no means of making a diagnosis in 
mild cases, if they occur. In the chronic cases there appears to be a definite 
tendency for the tubercle-like lesions to heal with disappearance of the para- 
sites. It seems probable that some cases recover or become arrested. 

The mode of infection is not known, although the skin, the respiratory 
and gastrointestinal tracts have been suggested as portals of entry. De- 
Monbreun found a dog naturally infected, and he was able to infect dogs 
by feeding cultures of histoplasma. Morphologically similar organisms have 
been found in ferrets and in mice. It is possible, therefore, that man might 
be infected by such animals. The organism has not been found naturally 
outside the body. 

It is evident from this brief review that histoplasmosis may simulate 
many types of subacute and chronic infections. It should be considered as a 
possibility in infections of obscure nature, particularly of the 1 types mentioned. 
Diagnosis can be established with certainty only by cultivation of the 
organism, although its morphological appearance is so distinctive as to make 
possible a diagnosis with a high degree of probability. This may be best 
accomplished by biopsy of a suspicious lesion if one is accessible. Examina- 
tion of stained films of the blood and sternal marrow and cultures of the 
blood should reveal the organisms in many cases of disseminated infection. 

If these are unsuccessful, puncture or biopsy of the liver or spleen may be 
carried out. Using as antigen a filtrate of a broth culture, Van Pernis et al . 7 
obtained positive intracutaneous reactions in one patient, and in experi- 
mentally infected mice, whereas negative reactions were obtained in controls. 
Further study is required to determine the value of this procedure. 

is Broders, A. C., et al. : Histoplasmosis producing vegetative endocarditis ; review of (lie 
literature and report of a case, Jr. Am. Med. Assoc., 1943, cxxii, 489-491. 
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A Textbook of Pathology. Fifth Edition. Edited by E. T. Bell, M.D., Professor of 
Pathology, University of Minnesota. 862 pages; 24 X 15. S cm. Lea & Febiger, 
Philadelphia. 1944. Price, $9.50. 

The fifth edition of Bell’s “Textbook of Pathology” maintains the high standards 
established in previous editions. This edition includes new material on shock, the 
vitamin deficiencies, blast injuries, Boeck’s sarcoid and certain infectious diseases of 
military interest. The early chapters deal with toxics of a fundamental pathological 
nature, whereas later chapters are devoted to the special pathology of the various 
organs and systems. The textual material is concise, the exposition clear and the 
bibliographies at the end of each section are brief, but well chosen. Illustrations are 
uniformly good. The typography and format of the book are excellent. This 
volume can be heartily recommended to any student of pathology, be he undergraduate 
or graduate. As a ready .reference work in pathology, it should merit a prominent 
place in the library of the practicing physician. 

M. S. S. 

Handbook of Nutrition. A Symposium Prepared under the Auspices of the Council 
on Foods and Nutrition of the American Medical Association. (Reprinted from 
the Journal of the American Medical Association with Additions.) 579 pages; 
14.5 X 22 cm. American Medical Association, Chicago. 1943. Price, $2.50. 

The Handbook of Nutrition is a comprehensive and concise review of all phases 
of nutrition and the chemistry and physiology connected with it. It includes much 
material intended primarily for physicians but also of interest to dietitians. The 
latest developments in research on vitamins and other dietary factors are here. Each 
chapter in the book is written by a different author, each outstanding in the fields of 
nutrition, medicine, or commercial research. Every one is well qualified to write on 
his subject. It contains a great deal of practical and interesting information and 
should be very useful as a reference book to both physicians and nutritionists. Abun- 
dant reference material is listed in the footnotes all the way through the book. A few 
of the authors are E. V. McCollum, Professor of Biochemistry at Johns Hopkins Uni- 
versity; James S. McLester, Chairman of the Council on Foods and Nutrition of the 
American Medical Association; H. C. Sherman, Professor of Chemistry, Columbia 
University; Hazel K. Stiebeling, Assistant Chief, Bureau of Human Nutrition and 
Home Economics, U. S. Department of Agriculture; Edward F. Kohman, Research 
Chemist, Campbell Soup Company. 

The first eleven chapters are concerned with the specific dietary factors, their 
functions, the latest results of research on them, the requirement for optimum health, 
and other pertinent information. The essential amino acids and their nature are dis- 
cussed at length in the chapter on proteins. It is suggested that certain amino acids 
may be eliminated from the diet in some pathological conditions but as yet, not enough 
is known about the subject to make it practical. The best sources of amino acids are 
still the good animal and vegetable protein foods. The chapter called Calories in 
Medical Practice takes up the calculation of caloric requirement, the way calories 
should be distributed among the various food groups in the diet, and the use of this 
energy in the body. 

The chapters on vitamins are particularly interesting because there is so much 
new material on them. The two chapters are The Fat Soluble Vitamins and The 
JVatcr Soluble Vitamins. The aim in the discussion of vitamins in this book is to 
present the latest material. The reader is referred to a symposium on vitamins printed 
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bv the American Medical Association in 1939 for the older basic and fundamental facts 
about vitamins. A few of the interesting facts given may be mentioned. In general 
the fat soluble vitamins are stored in much larger quantity than the water soluble ones. 
Ninety-five per cent of the vitamin A is stored in the liver, and this amount increases 
with age. A good amount is supplied for the very tiny baby as early human milk has 
from five to ten times the biologic activity of vitamin A of' cow’s milk. Since the water 
soluble vitamins are so little stored, it is very necessary to get the requirement daily. 
Vitamin K is the vitamin concerned with the amount of prothrombin in the blood and 
consequently the clotting power. In general, a deficiency of K is observed only in 
new-born infants. This has been explained as follows. Vitamin K is supplied to 
the body mainly by bacteria in the intestinal tract rather than in the food. The de- 
ficiency in the new-born child occurs because these bacteria have not yet had a 
chance to develop. Administration of K corrects the condition. 

The chapter on Preservation of the Nutritive Value of Foods in Processing is 
important because of the great amount of food preservation being done now. Im- 
proving the Quality of Cheap Staple Foods is interesting as it tells what the govern- 
ment is doing to try to improve the diet of the average person and those with a low 
income. A table giving the current standards of enrichment and fortification of some 
foods is given. The foods to which these standards pertain are white flour enriched 
with thiamin, riboflavin, niacin and iron; oleomargarine with vitamin A; milk with 
vitamin D; and table salt with iodides. The chapter called Feeding the Aged is en- 
lightening and throws light on a subject which often seems to be neglected. With the 
elimination and control of many diseases which occur early in life, there are coming 
to be more and more "older people.” In order that they shall not-be a liability their 
vitality must be preserved with the aim “to add life to years rather than years to life,” 
and this is largely a matter of nutrition. Doctors must guide older people in their 
dietary habits and the essence of this guidance is not in restricting their diets, but in 
keeping it well balanced with plenty of protein and calories, and a little less fat. The 
last three chapters are of practical interest mainly to physicians. They are concerned 
with organic maladies affecting the use of food in the body and physical examinations 
of patients for malnutrition. 

Besides being practical and useful, this book is broadening to the education of 
both doctors and dietitians. 

M. F. 


BOOKS RECEIVED 

Books received during June are acknowledged in the following section. As far 
as practicable, those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 

The Analysis and Interpretation of Symptoms. Edited by Cyril M. MacBrydic, 
M.D. (Reprinted from Clinics, April, 1944; Vol. II, No. 6— pages 1343-1644.) 
301 pages; 23.5X16 cm. 1944. J. B. Lippincott Co., Philadelphia. Price, 
$4.00. 

Physical Medicine in General Practice. By William Bierman, M.D. 654 pages; 
24 X 16 cm. 1944. Paul B. Hoeber, Inc., New York. Price, $7.50. 

The Diabetic Life. Its Control by Diet and Insulin. 13th Edition, with war-time 
supplement. By R. D. Lawrence, M.A., M.D., F.R.C.P. (London). 228 pages;. 
21 X 14 cm. 1944. The Blakiston Company, Philadelphia. Price, $4.00. 

Psychiatry and the War. (A Record of the Conference on Psychiatry held at Ann 
Arbor, Michigan, October 22, 23, and 24, 1942, at the Invitation of the University 
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of Michigan and McGregor Fund.) Edited by Frank J. Sladen, M.D. 505 
pages; 23.5x16 cm. 1944. Charles C. Thomas, Springfield, Illinois. Price, 
$5.00. 

The International Bulletin for Medical Research and Public Hygiene. Vol. A44 — 
Poliomyelitis — By Edward C. Rosenow, M.D. (Editor-in-Chief : W. L. Colze.) 
87 pages; 23 X 15.5 cm. 1944. From the Mayo Foundation for Medical Educa- 
tion and Research, University of Minnesota, Rochester. Printed by Drechsel 
Printing Company, New York City. 

International Organization for Health. By C.-E. A. Winslow, M.D. 32 pages; 
21 X 14 cm. 1944. Commission to Study the Organization of Peace, New York 
City. Price, $.10 (25 or more copies — 10% discount). 

Bacterial Infection with Special Reference to Dental Practice. 3rd Edition. By J. 
L. T. Appleton, B.S., D.D.S., Sc.D. 498 pages; 24 X 15.5 cm. 1944. Lea & 
Febiger, Philadelphia. Price, $7.00. 

The Electrocardiogram. Its Interpretation and Clinical Application. By Louis H. 
Sigler, M.D., F.A.C.P. 403 pages; 23.5 X 16 cm. 1944. Grune & Stratton, Inc., 
New York City. Price, $7.50. 

Secretory Mechanism of the Digestive Glands. By B. P. Babkin, M.D., D.Sc., LL.D., 
F.R.S.C. 900 pages; 24 X 16 cm. 1944. Paul B. Hoeber, Inc., New York City. 
Price, $12.75. 

Principles and Practices of Inhalational Therapy. By Alvan L. Barach, M.D. 315 
pages; 23.5 X 16 cm. 1944. J. B. Lippincott Co., Philadelphia. Price, $4.00. 

Artificial Pneumothorax in Pulmonary Tuberculosis. By T. N. Rafferty, M.D. 
Introduction by Henry Stuart Willis, M.A., M.D. 192 pages; 22.5 X 15 cm. 
1944. Grune & Stratton, Inc., New York City. Price, $4.00. 

Infections of the Peritoneum. By Bernhard Steinberg, M.D. With a foreword 
by Frederick A. Coller, M.S., M.D. 455 pages; 24 X 16 cm. 1944. Paul B. 
Hoeber, Inc., New York City. Price, $8.00. 

Pensamentos. By Renato Keiil (da Academia de Medicina, Rio de Janeiro e 
Lima). 29 pages; 16.5x12 cm. 1942. Livraria Francisco Alves, Paulo de 
Azevedo & Cia, Rio de Janeiro. 

Hipertension Arterial Nefrogena. By Eduardo Braun-Menendez, Juan Carlos 
Fasciolo, Luis F. Leloir, Juan M. Munoz, and Alberto C. Taquini. 475 
pages; 23 X 16 cm. 1943. El Ateneo, Buenos Aires. 

Cancer Primitivo del Pulmon. Estudio Clinico Quirurgico. By Ernesto Escudero. 
542 pages; 23 X 16 cm. 1943. Libreria Hachette S. A., Buenos Aires. 

Medical Education in the United States before the Civil-War. By William Fred- 
erick Norwood, Associate Professor of the History of Medicine and Associate 
Dean in the School of Medicine, College of Medical Evangelists, Los Angeles. 
Foreword by Henry E. Sigerist. 487 pages; 24x16 cm. 1944. University 
of Pennsylvania Press, Philadelphia. Price, $6.00. 



COLLEGE NEWS NOTES 

Additional A. C. P. Members in the Armed Forces 

Previously reported in the News Notes section of this journal were the names of 
1,071 Fellows and Associates of the College on active military duty. The following 
additional members have since reported for active duty, bringing the total to 1,706. 

William L. Cover Laurance W. Kinsell 

Albert C. Santy Frederick Steigmann 

Morgan Y. Swirsky 

Major Robert E. Lyons, Jr., (MC), AUS — honorably discharged October 8, 1943. 


New Life Member 

Dr. Harold H. Jones, F.A.C.P., Winfield, Kan., became a Life Member of the 
College on June 24, 1944. 


Gifts to the College Library 
The following gifts are gratefully acknowledged: 

Books 

Dr. Louis H. Sigler, F.A.C.P., Brooklyn, N. Y. — “The Electrocardiogram, Its Inter- 
pretation and Clinical Application.” 

Dr. Carl J. Wiggers, F.A.C.P., Cleveland, Ohio — “Collected Papers from the Depart- 
ment of Physiology, Western Reserve University School of Medicine — Volume 
X, Studies on Shock.” 

Reprints 

J. Edward Berk, F.A.C.P., Captain, (MC), AUS — 1 reprint. 

Charles A. Bohnengel, F.A.C.P., Captain, (MC), AUS — 1 reprint. 

Dr. Alexander G. Davidson, F.A.C.P., Brooklyn, N. Y. — 2 reprints. 

Arden Freer, F.A.C.P., Colonel, (MC), USA — 1 reprint. 

Dr. I. W. Held, F.A.C.P., New York, N. Y. — 1 reprint. 

Irving R. Juster, F.A.C.P., Major, (MC), AUS— 1 reprint. 

Morgan Y. Swirsky, (Associate), Lieutenant, (MC), AUS — 3 reprints. 

Leon H. Warren (Associate), Lieutenant Colonel, (MC), AUS — 1 reprint 

Dr. Mast Wolfson, F.A.C.P., Monterey, Calif. — 1 reprint. 

Dr. Edwin E. Ziegler, F.A.C.P., Bethlehem, Pa.— 1 reprint. 


Communication from the Royal College of Physicians, Pall Mall East, S. W. 1, 
London : 

“22nd May, 1944 

Dear Sir: 

I think it would be a very good idea if you would announce in the Annals of 
Internal Medicine the fact that Fellows of the American College of Physicians 
will be welcome to lectures at this College. We advertise these lectures in the Lancet, 
British Medical Journal and the British Times newspaper, so that anyone interested 
can inform himself of the title and date. I think, therefore, that these arrangements 
will cover it for the immediate future. 
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I was very interested to meet Colonel (William S.) Middleton the other day, 
when we were delighted to admit him a Fellow of this College. I first met him in 
France during the last War. We spoke together of this subject, and he said that he 
would like to help in making members of your College now in this Country, aufait with 
our invitation. 

Yours truly, 

(Signed) H. E. A. Boldero 
Registrar 

To The Executive Secretary, The American College of Physicians” 


Harvard Medical School Encourages Study of Legal Medicine 

Dr. Frank R. Ober, Assistant Dean of Harvard Medical School, recently an- 
nounced that the graduate department with the cooperation of the Medical Schools of 
Boston University and Tufts College has planned a condensed one-day conference - 
and a more extensive seminar in legal medicine. No attempt will be made to turn out 
medico-legal specialists, but the object is to give to the average medical examiner, 
coroner, or other physician interested in the subject, a clearer, general working knowl- 
edge, in order that he can better perform his day-to-day duties. 

The Massachusetts Medico-Legal Society, in conjunction with the aforementioned 
institutions, has arranged for an all-day Conference, to be held at the Mallory Institute 
of Pathology, Boston City Hospital, Wednesday, October 4, 1944. It will include 
lectures, demonstrations and informal discussions concerning many subjects in legal 
medicine, particularly stressing some of the more recent procedures. There will be no 
registration fee, and the meeting will be open to any registered physician, lawyer, 
police official, senior medical student, or other medical investigator who may be 
interested. Advance application is not essential, but it will be helpful to those ar- 
ranging the Conference if notice of intention to attend is sent prior to October 1 to 
Dr. W. H. Watters, Department of Legal Medicine, Harvard Medical School, 
Boston. 

The Seminar in legal medicine will be given at Harvard Medical School, Courses 
for Graduates, during the entire week of October 2-7. It is planned particularly for 
medical examiners and coroners’ physicians, but will be open to any suitable graduate 
°f an approved medical school. The course will be practical rather than theoretical, 
and will consist of autopsy demonstrations, technique Pnd interpretation of laboratory 
tests, study of the day-by-day cases of a medical examiner, round- table conferences 
and many other subjects included within the widening field of legal medicine. The 
seminar fee is $25.00, and enrollment will be limited to fifteen applications, which 
s iould be filed before October 1, with Harvard Medical School, Courses for Graduates, 
45 ShattUck Street, Boston 15, Mass. 


Physician-Artists’ Prize Contest 

"D’ e American Physicians Art Association, with the cooperation of Mead John- 
son & Company, is offering an important series of War Bonds as prizes to physicians 
m ie Armed Services and also physicians in civilian practice for their best artistic 

v>oi -s depicting the medical profession’s “skill and courage and devotion beyond the 
call of duty.” 

. Announcement of further details will be made soon by the Association’s Secre- 
,r ^’ r ‘ Redewill, Flood Building, San Francisco, Calif. 
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In the June, 1944, number of the Annals of Internal Medicine, page 1009, was 
published the names of the members of the College from the United States who at- 
tended the inaugural meeting of the new National Institute of Cardiology at Mexico 
City, as guests of the Mexican Government. From this list was inadvertently omitted 
the name of Dr. Joseph Kopecky, F.A.C.P., of San Antonio, Texas. We regret the 
omission. 


The New \ork Institute of Clinical Oral Pathology announces its first open 
meeting to be held at the New York Academy of Medicine, October 30, 1944, in 
Hosack Hall. The symposium will be devoted to “Fluorine and Dental Caries.” 
Members of the medical, dental and public health and other professional groups are 
cordially invited. Further information is available through the Executive Secretary, 
101 E. 79th Street, New York 21, N. Y. 


Dr. Roger I. Lee, F.A.C.P., former President of the American College of 
Physicians, of Boston, has been elected President-Elect of the American Medical 
Association, and will be inducted to the Presidency at the New York meeting of that 
society next year. 


Dr. A. C. Ivy, F.A.C.P., Dr. J. A. Roth and Dr. A. J. Atkinson, of North- 
western University Medical School, Chicago, were awarded the bronze medal in 
Group I of the scientific exhibits of the American Medical Association at Chicago 
during June. Their exhibit dealt with the effect of caffein on the formation of ulcers. 


Dr. George Dock, F.A.C.P., Los Angeles, Calif., was the recipient of the Dis- 
tinguished Service Medal of the House of Delegates of the American Medical Asso- 
ciation for 1944. Dr. Dock is noted for his work on the pathology of malaria and 
dysentery, protozoan diseases of the blood, pernicious anemia, the ductless glands and 
hookworm. 

From nominations submitted to the Committee on Distinguished Service Award, 
five names are selected and passed on to the Board of Trustees, which in turn selects 
three for submission to the House of Delegates. The three names presented for 1944 
were those of Dr. Isaac A. Abt, of Chicago, Dr. George Dock, of Los Angeles and 
Dr. Simon Flexner, of New York. 


Minneapolis Public Library Stages a Medical Art Show 

The Minneapolis Public Library, from June 21 to -July 22, staged an unique art 
show, representing the work of leading medical artists the country over. It is part of 
a program for extending the services of the Public Library to one of the important 
medical centers in the United States. A display of rare medical books and prints 
formed an important part of the exhibit. The Surgeon General’s Office in Washing- 
ton supplied four books showing the earliest examples of anatomical drawings. A 
copy of the 1783 Vesalius from the library of Dr. Shirley Miller of the University of 
Minnesota, and photostatic copies of early anatomies were on display. 

Captain William Stein, (MC), AUS, (Associate), formerly of New Brunswick, 
N. I., has been made the Chief of the Medical Services of the 313th Station Hospital 
overseas. 
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Dr. Burrell O'. Raulston, F.A.C.P., Los Angeles, Calif., has been appointed by the 
Section on the Practice of Medicine of the American Medical Association a member 
of the American Board of Internal Medicine, effective July 1, 1944, succeeding Dr. 
Ernest E. Irons, F.A.C.P., Chicago, who has served as Chairman of the Board for 
some years. 

Dr. Reginald Fite, F.A.C.P., Boston, has been appointed Chairman. Other 
additions to the Board include Dr. Frederic M. Hanes, F.A.C.P., Durham, N. C., and 
Dr. Cecil J. Watson, F.A.C.P., Minneapolis, Minn., both appointees of the American 
College of Physicians. 


Colonel Howard A. Rusk, (MC), U. S. Army, F.A.C.P., formerly of St. Louis, 
recently received an award of $1,000.00 for outstanding contributions to the re- 
habilitation of the war injured. The presentation was made at the Lord and Taylor 
Seventh Annual American Design Awards luncheon at the Waldorf-Astoria, New 
York City, on April 20. Colonel Rusk is now Chief of the Convalescent Branch, 
Office of the Air Surgeon, Washington, D. C. 


Dr. J. Q. Griffith, F.A.C.P., Philadelphia (with Wilfred Fry) received a certifi- 
cate of merit for an exhibit on “choked disk’’ at the meeting of the American Medical 
•Association in Chicago during June. 


Dr. Julius H. Comroe, Sr., F.A.C.P., York, Pa., recently received the Civilian 
Service Award in recognition of his faithful service as Chief of the Cardiac Spe- 
cialists at the Harrisburg Armed Forces Induction Center. Dr. Comroe, during the 
past two years and seven months devoted over 690 days to the examination of selectees. 


Dr. J. Winthrop Peabody, F.A.C.P., Washington, D. C., has been elected an 
Honorary Member of the Sociedad Chilena de Tisologia. 


Dr. Jay Arthur Myers, F.A.C.P., Minneapolis, Minn., was inducted as President 
of the American College of Chest Physicians at its tenth annual meeting in Chicago, 
June 10-12, 1944. Major General Shelley U. Marietta, F.A.C.P., Washington, D. C., 
was elected Second Vice President. 


Dr. B. P. Seward, F.A.C.P., Roanoke, Va!, has been elected a Vice President 
of the Roanoke Academy of Medicine. 


Dr. Anthony Bassler, F.A.C.P., New York City, showed a moving picture on 
treatment of Intestinal Amebiasis’’ before the recent meeting of the National Gastro- 
enterological Association in New York, June 7. Dr. Linn J. Boyd, F.A.C.P., New 
ork City, gave a paper on “Liver Function Tests: A Study of 600 Cases.” Dr. 
yman I. Goldstein (Associate), Camden, N. J., discussed “Post-War Malaria,” a 
paper presented before the meeting by Dr. Isidore Snapper. 


p.. ?' ie tw enty-second annual fall clinical conference of the Kansas City Southwest 
mical Society will be held at Kansas City, October 2-3—4, 1944. Among the guest 

r Dr. Russell L. Haden, F.A.C.P.. Cleveland, and Dr. Cyrus C. Sturgis, 

'•A.C.P., Ann Arbor. 
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Dr. Benjamin M. Bernstein, F.A.C.P., Brooklyn, delivered a paper before the 
Section on Gastro-enterology and Proctology of the American Medical Association at 
Chicago, June 14, on “Gastro-duodenal Dyssynergia.” 


Di. Benjamin W. Black, F.A.C.P., Oakland, Calif., was chairman at ceremonies 
at which Cutter Laboratories, Berkeley, Calif., were awarded the Army-Navy E 
pennant for outstanding achievement in war production. Dr. Black asserted that 
Cutter Laboratories production of blood plasma, vaccines and penicillin is unequaled 
in the world. 


Dr. Francis G. Blake, F.A.C.P., Regent of the College and Dean of Yale Uni- 
versity School of Medicine, will be the chairman of the twentieth clinical congress 
of postgraduate medicine of the Connecticut State Medical Society, New Haven, 
September 28-29. 


Dr. Gerardo M. Balboni, F.A.C.P., Boston, was recently appointed a member 
of the Massachusetts State Board of Registration in Medicine. 


Dr. Benjamin A. Shepard, F.A.C.P., Kalamazoo, recently retired because of 
ill health as Medical Director of the Pine Crest Sanatorium, Oshtemo, Mich. The 
Sanatorium has been taken over by the State Sanatorium Commission and will be 
known as the Pine Crest State Sanatorium. 


Dr. Edgar E. Evans (Associate), Penns Grove, N. J., addressed the New Jersey 
Association of Industrial Physicians at Newark, June 30, on “Hydrofluoric Acid Burns 
and Their Treatment.” 


Dr. Strecker Receives Strittmatter Award 

Dr. Edward A. Strecker, F.A.C.P., Professor of Psychiatry and Chairman of 
the Department, University of Pennsylvania School of Medicine, recently was awarded 
the Strittmatter Award of the Philadelphia County Medical Society “in recognition 
of his distinguished service in the field of psychiatry and mental hygiene and his un- 
selfish devotion to the highest ideals of the profession as physician, teacher, author 
and consultant in civilian and military medicine.” 


Colonel Pincoffs Receives Legion of Merit Award 

Colonel Maurice C. Pincoffs, F.A.C.P., Regent of the College and Editor of the 
Annals of Internal Medicine, formerly Professor of Medicine at the University 
of Maryland School of Medicine and now Chief of Professional Services of the 
Southwest Pacific area, was ’recently awarded the Legion of Merit for experimental 
work in malaria control. Colonel Pincoffs has been on active service since April 20, 
1942. 


Civilian Consultants Named as Advisers to the Army 
Medical Department 

Nineteen civilian specialists have been recently appointed as a board of advisers 
to the Office of the Surgeon General. Among these appointees are Dr. Walter L. 
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Palmer, F.A.C.P., Chicago, and Dr. Chester M. Jones, F.A.C.P., Boston, (gastro- 
enterology) ; Dr. Paul D. White, F.A.C.P., Boston, and Dr. Robert L. Levy, F.A.C.P., 
New York, (heart disease) ; Dr. Chester S. Keefer, F.A.C.P., Boston, (chemo- 
therapy) ; Dr. Francis M. Rackemann, F.A.C.P., Boston, and Dr. Robert A. Cooke, 
F.A.C.P., New York, (allergy) ; Dr. James J. Waring, F.A.C.P., Denver, and Dr. J. 
Burns Amberson, Jr., F.A.C.P., New York, (tuberculosis). 


Dr. Hugh B. Campbell, FiA.C.P., Norwich, is Treasurer of the Connecticut State 
Medical Society. Dr. Campbell recently resigned as Superintendent of the Norwich 
State Tuberculosis Sanatorium, Uncas-on-Thames, to become Medical Director of 
the Phoenix Life Insurance Company of Hartford. He has been succeeded by Dr. 
William H. Weidman, F.A.C.P., who heretofore has been Senior Sanatorium 
Physician. 


Dr. Arthur C. Christie, F.A.C.P., Washington, D. C., has retired from the 
faculty of Georgetown University School of Medicine as special lecturer in medical 
economics, but retains his position as Professor of Clinical Radiology. The Execu- 
tive Secretary of the Medical Society of the District of Columbia, Mr. Theodore 
Wiprud, has been appointed Professor of Medical Socio-economics, succeeding Dr. 
Christie. 


At its fourth annual meeting, Chicago, June 11, the American Diabetes Associa- 
tion initiated and made awards of the Banting Memorial Medal to all ex-presidents 
and to all lecturers of the Association. The medal memorializes Sir Frederick 
Banting, F-.A.C.P., discoverer of insulin, who at the time of his death was the honorary 
president of the American Diabetes Association. Among those receiving the medals 
were Dr. Cecil Striker, F.A.C.P., Cincinnati; Dr. Herman O. Mosenthal, F.A.C.P., 
New York; Dr. Joseph T. Beardwood, Jr., F.A.C.P., Philadelphia; Dr. Elliott P. 
Joslin, F.A.C.P., Boston; and Col. Leonard G. Rowntree, (MC), AUS, F.A.C.P. 

Two medals will be awarded annually in the future — one to the outgoing presi- 
dent and one to the lecturer. 

Dr. Joseph H. Barach, F.A.C.P., Pittsburgh, was elected the new president and 
r s. Russell M. Wilder, F.A.C.P., Rochester, Minn., and Edward S. Dillon, F.A.C.P., 
niladelphia, were elected vice presidents. Dr. Cecil Striker was reelected secretary. 


At the annual meeting of the American Gastro-enterological Association at Chi- 
June 13, Dr. A. H. Aaron, F.A.C.P., Buffalo, was elected president; Drs. Henry 
■ Bockus, F.A.C.P., Philadelphia, and Walter L. Palmer, F.A.C.P., Chicago, vice 
Presidents; Dr. John G. Mateer, F.A.C.P., Detroit, treasurer; and Dr. J. Arnold 
argen, F.A.C.P., Rochester, Minn., secretary. The next annual meeting will be 
held in Atlantic City, May, 1945. 


, Dr ; Stanley P. Rehnann, F.A.C.P., Philadelphia, was recently elected president- 
ect of the. American Society of Clinical Pathologists. Dr. J. J. Moore, F.A.C.P., 
ucago, was reelected vice president! 


nient^'f ^?' en . C-_ Potter, F.A.C.P., Director of Medicine, New Jersey State Depart- 
, ot Institutions and Agencies, Trenton, was made president of the National 
conference on Social Work, May 27. 
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Di. William H. Perkins, IlA.C.P., Dean and Professor of Preventive Medicine, 
Jefferson Medical College, Philadelphia, addressed the New Castle County Medical 
Society and the Delaware Academy of Medicine at Wilmington, Del., May 16, on 
“Tropical Diseases of Concern to the Home' Front.” 


Dr. William Cabell Moore, F.A.C.P., Washington, D. C., has retired as Medical 
Director of the Chesapeake and Potomac Telephone Company, a position he has held 
since March, 1922, and will be succeeded by Dr. R. Lomax Wells, F.A.C.P., Washing- 
ton, D. C. • 


Dr. Robinson Bosworth, F.A.C.P., East St. Louis, 111., received the Dearholt 
Medal of the Mississippi Valley Conference on Tuberculosis, May 10. Dr. Bosworth 
is Medical Director of Pleasant View Sanatorium. The citation accompanying the 
medal referred to his contribution to the development of sanatoriums for the treat- 
ment of tuberculosis and declared him “a pioneer in the development of standards for 
outpatient work.” 


On May 22, members of the Chicago Society of Internal Medicine elected 
Dr. Lee C. Gatewood, F.A.C.P., as president and Dr. George E. Wakerlin, F.A.C.P., 
vice president. 


The Medical Society of the State of North Carolina, at its recent annual meeting, 
installed Dr. Paul F. Whitaker, F.A.C.P., Kinston, as president and elected Dr. 
William H. Smith, F.A.C.P., Goldsboro, a vice president. 


Dr. Sidney A. Slater, F.A.C.P., Worthington, Minn., has served six years as 
president of the Minnesota Public Health Association. Recently the Association 
presented him with a gold wrist watch as a token of appreciation and recognition. 


Dr. Howard K. Petry, F.A.C.P., Harrisburg, has been appointed Chairman of 
a board to survey Pennsylvania State institutions for the care of the mentally ill. 


State of Washington Considers New Medical School 

The Washington State Medical Association has appointed a Committee of which 
Dr. George H. Anderson, F.A.C.P., Spokane, and Dr. ’David C. Hall, F.A.C.P., 
Seattle, are members to study the feasibility of establishing a medical school in con- 
nection with the University of Washington at Seattle. 


Two Fellows Promoted to Rank of Brigadier General, U. S. Army 

Colonel George B. Foster, Jr., F.A.C.P., and Colonel Henry C. Dooling, F.A.C.P., 
were recently advanced to the rank of Brigadier General in the Medical Corps of 
the United States Army. Both are members of the “regular” corps. 


Dr. Reginald Fitz, F.A.C.P., Boston, Regent of the College, was elected president 
elect of the Massachusetts Medical Society during its last annual meeting, May 22-24. 
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The New "York Diabetes Association is conducting for the ninth consecutive sea- 
son, a camp (Camp Nyda) for diabetic boys and girls at Walkill, N. Y. Dr. Fred- 
erick W. Williams, F.A.C.P., is in charge of the medical department. 


Dr. Mary Riggs Noble, F.A.C.P., Bowmansdale, Pa., is treasurer of the Ameri- 
can Medical Women’s Association. 


New officers of the American Therapeutic Society elected at its Chicago meeting, 
June 10, include Dr. Edward Sterling Nichol, F.A.C.P., Miami, Fla., president; Drs. 
Thomas J. Coogan, F.A.C.P., Chicago, 111., and Charles L. Hartsock, F.A.C.P., 
Cleveland, Ohio, vice presidents; Dr. Oscar B. Hunter, F.A.C.P., Washington, D. C., 
secretary. 


Dr. R. Finley Gayle, Jr., F.A.C.P., Richmond, Va., has been elected to the Council 
of the American Psychiatric Association. 


Dr. Robert H. Riley, F.A.C.P., Baltimore, Md., has been made Chairman of 
the Maryland Postmortem Examiners Commission. Dr. Riley is Director of the State 
Department of Health. 


The Alumni Association of the Medical College of the State of South Carolina 
has established a lectureship to honor Dr. Robert Wilson, Sr., F.A.C.P., recently 
retired Dean. 


On the fifth morning of the American College of Physicians’ graduate course 
given last April at the Massachusetts General Hospital. Dr. Alpheus F. Jennings of 
Detroit asked for the floor. The doctors, said he, had found the course interesting 
and particularly they liked the approach, namely, that of resting clinical practice 
squarely on a sound scientific foundation. As a material token of their satisfaction 
the doctors asked the Plospital to accept a purse which they had made, and devote it 
to some purpose of research. It contained three hundred and ten dollars. 

This purse was accepted. To this sum has been added the balance of the tuition 
fees, after expenses had been paid, making a total of one thousand one hundred and 
two dollars and fifty-nine cents. This has been turned over to the Treasurer of the 
Massachusetts General Hospital to be held as a special fund — the “A CP Fund.” It 
will be used toward the salary of, or travel for, some young investigator or investi- 
gators of promise, probably after demobilization has begun. 

Those participating in conducting the course and the American College of Phy- 
sicians as a whole are very grateful to the doctors taking the course for their gracious 
action. 


Dr. Arthur P. Richardson, Head of the Department of Pharmacology of the Uni- 
versity of Tennessee, has been appointed Head of the Division of Pharmacology of 
the Squibb Institute for Medical Research, to become effective on October 1, 1944. 
Dr. Richardson will replace Dr. H. B. VanDyke, who has accepted the position as 
Head of the Department of Pharmacology, College of Physicians and Surgeons, 
Columbia University. 

Dr. Richardson is a native of Longmont, Colorado, but obtained his A.B. and 
M.D. degrees at Stanford University (California) in ’32 and ’37 respectively. While 
taking his doctoral degree, he was assistant in pharmacological research "(’33-36), 
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and then remained at Stanford as instructor in Pharmacology (’37-38); and later 
as assistant professor (’39-41). He spent a year as National Research Council 
Fellow at Johns Hopkins (’38-’39). He then became visiting associate professor at 
the University of Tennessee Medical School, Memphis, Tennessee (’41), where he 
has since remained as associate professor (’41— ’43), professor (’43-) and head of the 
department (’41-). 

Dr. Richardson’s chief interests have been in the field of chemotherapeutic re- 
search, and he has had very extensive experience in studies concerning malaria and 
other tropical diseases. For the past two years he has been primarily engaged in the 
study of antimalarial compounds. 


Examinations by Certifying Boards 

American Board of Internal Medicine, William A. Werrell, M.D., Assistant 
Secretary-Treasurer, 1301 University Avenue, Madison 5, Wisconsin. 

Written Examinations ; October 16, 1944, in various centers throughout the United 
States; also available to candidates in military and naval services at certain of 
their stations, with permission of their medical commanding officers. All appli- 
cations for civilian candidates should be filed by August 15, 1944. Every effort 
will be made to accommodate candidates in the Service, regardless of the closing 
date for the acceptance of applications. 

Oral Examinations: Consult Assistant Secretary-Treasurer; oral examinations 
will probably be given just preceding the annual meeting of the American College 
of Physicians in the early spring of 1945, and also just preceding the annual 
meeting of the American Medical Association in the late spring of 1945. If the 
Board finds it possible to conduct regional examinations during 1944, an an- 
nouncement will appear in the Annals of Internal Medicine and the Journal 
of the American Medical Association. 

American Board of Dermatology and Syphilology, C. Guy Lane, M.D., Secretary, 
416 Marlboro Street, Boston, Massachusetts. 

Consult the Secretary concerning examination schedule for autumn of 1944 and 
spring of 1945. 

American Board of Pediatrics, .C. A. Aldrich, M.D., Secretary, 11 5 Vs First Avenue, 
S. W., Rochester, Minnesota. 

Written Examination: September 22, 1944, locally under monitors. 

Oral Examinations: St. Louis, Missouri, November 8-9, 1944, and New York 
City, December 15-16, 1944. Closing date for filing applications, August 15, 
1944. 

American Board of Pathology, F. W. Hartman, M.D., Secretary-Treasurer, Henry 
Ford Hospital, Detroit, Michigan. 

Consult the Secretary-Treasurer for future schedule. 

American Board of Psychiatry and Neurology, Walter Freeman, M.D., Secretary, 
1028 Connecticut Avenue, N. W., Washington, D. C. 

Consult the Secretary for future schedule. At last advice, this Board will sched- 
ule an examination in New York City about the middle of December,. 194 4. 
However, the dates for both the written and oral examinations will not be set 
until late autumn or early winter. 
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American Board of Radiology, B. R. Kirklin, M.D., Secretary, Mayo Clinic, 
Rochester, Minnesota. 

This Board conducts only a general oral examination. Next examination, Chi- 
cago, Illinois, September 22-23-24, 1944. 


A. C. P. Postgraduate Courses 

Consult the inside back cover for complete schedule of courses to be offered dur- 
ing the autumn of 1944: 

The detailed Bulletin, descriptive of all courses, will be printed during August 
and distributed about September 1. However, reservations may be entered through 
the Executive Offices of the College at any time. 

The full details of the course in Cardiology, being complete when this issue goes 
to press, are hereunder published. 


Course No. 1 — Cardiology 
(October 2-7, 1944) 

Massachusetts General Hospital 
Boston, Mass. 

Paul D. White, M.D., F.A.C.P., Director 
(Minimal Registration 30; Maximal Registration 50) 

Officers of Instruction 

Donald G. Anderson, M.D., Research Fellow in Medicine, Evans Memorial and 
Massachusetts Memorial Hospitals; Instructor- in Medicine, Boston University 
School of Medicine. 

Joseph C. Aub, M.D., Physician, Massachusetts General Hospital; Director of Medi- 
cal Laboratories of the Collis P. Huntington Memorial Hospital of Harvard 
University at the Massachusetts General Hospital ; Professor of Research 
Medicine, Harvard Medical School. 

William B. Breed, M.D., F.A.C.P., Physician, Massachusetts General Hospital; Visit- 
ing Physician, House of the Good Samaritan; Associate in Medicine, Harvard 
Medical School. 

C. Sidney Burwell, M.D., F.A.C.P., Research Professor of Clinical Medicine and 
Dean, Harvard Medical School. 

Benjamin Castleman, M.D., Acting Director of Department of Pathology and 
Bacteriology^, Massachusetts General Hospital ; Instructor in Pathology, Harvard 
Medical School. 

Mandel Cohen, M.D., Assistant Psychiatrist, Massachusetts General Hospital ; In- 
structor in Psychiatry, Harvard Medical School. 

Lewis Dexter, M.D., Associate in Medicine, Peter Bent Brigham Hospital ; Instructor 
in Medicine, Harvard Medical School. 
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Robert E. Gross, M.D., F.A.C.S., Associate -Visiting Surgeon, Children’s Hospital; 
Associate in Surgery, Peter Bent Brigham Hospital; Assistant Professor of 
Surgery, Harvard Medigal School. 

Burton E. Hamilton, M.D., F.A.C.P., Cardiologist, Boston Lying-In Hospital and 
New England Deaconess Hospital; Clinical Associate, Thorndike Memorial La- 
boratory, Boston City Hospital. 

T- Duckett Jones, M.D., Director of Research, House of the Good Samaritan; As- 
sistant Physician, Massachusetts General Hospital ; Assistant Professor of Medi- 
cine, Harvard Medical School. 

Otto Krayer, M.D., Associate Professor of Comparative Pharmacology and Head of 
Department, Harvard Medical School. 

Eugene M. Landis, M.D., F.A.C.P., Higginson Professor of Physiology, Harvard 
Medical School. 

Samuel A. Levine, M.D., F.A.C.P., Physician, Peter Bent Brigham Hospital ; As- 
sistant Professor of Medicine, Harvard Medical School. 

Robert R.. Linton, M.D., F.A.C.S., Associate Visiting Surgeon, Massachusetts Gen- 
eral Hospital ; Instructor in Surgery, Harvard Medical School. 

Benedict Massed, M.D., Assistant in Medicine, Massachusetts General Hospital; 
Visiting Physician, House of the Good Samaritan; Assistant in Medicine, Har- 
vard Medical School. 

Sylvester McGinn, M.D., Lieutenant Commander, (MC), USNR, Assistant in Medi- 
cine, Massachusetts General Hospital; Assistant in Medicine, Harvard Medical 
School. 

James H. Means, M.D., F.A.C.P., Chief of the Medical Services, Massachusetts 
General Hospital; Jackson Professor of Clinical Medicine, Harvard Medical 
School. 

Joseph E. F. Riseman, M.D., Associate Visiting Physician, Beth Israel Hospital; 
Associate in Medicine, Harvard Medical School. 

Reginald H. Smithwick, M.D., F.A.C.S., Associate Visiting Surgeon, Massachusetts 
General Hospital ; Instructor in Surgery, Harvard Medical School. 

Merrill C. Sosman, M.D., Roentgenologist-in-Chief, Peter Bent Brigham Hospital; 
Clinical Professor of Roentgenology, Harvard Medical School. 

Howard B. Sprague, M.D., F.A.C.P., Captain, (MC), USNR, Associate Physician, 
Massachusetts General Hospital; Visiting Physician, House of the Good Samari- 
tan- Instructor in Medicine, Courses for Graduates, Harvard Medical School. 

Richard H. Sweet, M.D., F.A.C.S., Associate Visiting Surgeon, Massachusetts General 
Hospital ; Instructor in Surgery, Harvard Medical School. 

James C. White, M.D., F.A.C.S., Captain, (MC), USNR, Chief of Neurosurgical 
Service, Massachusetts General Hospital; Assistant Professor of Surgery, Har- 
vard Medical School. 
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Paul D. White, M.D., F.A.C.P., Physician, In Charge of Cardiac Clinics and Labora- 
tory, Massachusetts General Hospital; Lecturer in Medicine, Harvard Medical 
School. 

Conger Williams, M.D., Assistant in Medicine, Massachusetts General Hospital; 
Visiting Physician, House of the Good Samaritan; Assistant in Medicine, Courses 
for Graduates, Harvard Medical School. 

This course in the diagnosis and treatment of cardiovascular disease has been 
arranged to give in one week a summary of the recent advances and present status of 
our knowledge of cardiovascular disease with particular emphasis on clinical aspects. 
Some attention is directed also to the fundamental principles of cardiovascular 
anatomy, physiology, pharmacology and pathology. Authorities in their respective 
fields who are available to take part have been enlisted, including a number of physi- 
cians who have made important contributions to our knowledge of cardiovascular 
disease. Illustrative cases will be presented. The course will be limited to fifty. 


Outline of Course 


Monday, October 2. 

A.M. Session 

9:00-10:00 Anatomy of the Heart and Great Vessels. 

Dr. White. 

10:00-11:00 Practical Considerations in Cardiovascular Physiology. 
Dr. Landis. 

11:00-12:00 Cardiovascular Pharmacology. 

Dr. Krayer. 

12 :00- 1 :00 Electrocardiography. 

Dr. White. 

P.M. Session 

2 :00- 3 :00 Precordial Leads in Electrocardiography. 

Dr. Williams. 

3 :00- 4 :00 Cardiovascular Roentgenology. 

Dr. Sosinan. 

4:00- 5:00 Case Problems in Cardiovascular Roentgenology 
•Dr. White. 


Tuesday, October 3. 

A.M. Session 

9 :00-10 :00 Cardiovascular Symptoms. 

Dr. White. 

10:00-11:00 Cardiac Auscultation. 

Dr. Levine. 

11 :00-12:00 Blood Pressure, Normal and Abnormal. 

Dr. Dexter. 

12:00- 1:00 Peripheral Circulation — Anatomy and Physiology. 
Dr. Linton. 

P.M. Session 

2:00- 3:30 Cardiovascular Pathology. 

Dr. Castleman. 
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3 :30- 5 :00 Case Problems in Cardiovascular Pathology. 

Dr. White. 

Wednesday, October 4. 

A.M. Session 

9:00-11 :00 Congenital Heart Disease with Cases. 

Dr. White. 

11:00- 1:00 Rheumatic Fever and Rheumatic Heart Disease, with Cases. 
Dr. Jones and Dr. Massed. 

P.M. Session 

2 :00- 3 :00 Cardiovascular Syphilis. 

Dr. Hamilton. 

3 :00- 4 :00 Hypertensive Heart Disease. 

Dr. White. 

4 :00- 5 :00 The Cor Pulmonale, Acute and Chronic. 

Dr. McGinn. 


Thursday, October 5. 

A.M. Session 

9:00-11 :00 Coronary Heart Disease. 

Dr. Sprague. 

1 1 :00-12 :00 Medical Grand Rounds. Cardiac Cases. 

Dr. Means and Dr. Breed. 

12 :00- 1 :00 Clinicopathological Conference. Cardiovascular Cases. 
P.M. Session 

2 :00- 3 :00 Subacute Bacterial Endocarditis. 

Dr, Anderson. 

3:00- 4:00 Pericarditis, Acute and Chronic. 

Dr. Burwell. 

4 : 00 - 5:00 Diseases of Arteries and Veins. 

Dr. Linton. 


Friday, October 6. 

A.M. Session 

9:00-10:00 Congestive Heart Failure. Diagnosis. 
Dr. White. 

10:00-11:00 Congestive Heart Failure. Treatment. 
Dr. Williams. 

11:00-12:00 Arrhythmias. Diagnosis. 

Dr. Levine. 

12:00- 1:00 Arrhythmias. Treatment. 

Dr. Williams. 

P.M. Session 
2 :00- 3 :00 Shock. 

Dr. Aub. 

3:00- 4:00 Neurocirculatory Asthenia. 

Dr. Cohen. 

4:00- 5:00 Special Notes on Cardiovascular Drugs. 

' Dr. Riseman. 

5 :00- 6 :00 Motion Picture, "Angina Pectoris.” 

Dr. Riseman. 
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Saturday, October 7. 

A.M. Session 

9:00-12:00. Cardiovascular Sui'gery. 

Dr. White, Dr. Smitlnvick, Dr. Gross and Dr. Sweet. 

12 :00- 1 :00 Concluding Exercise. The Future of Cardiovascular Disease. 
Dr. White. 


War-Time Graduate Medical Meetings 

Region No. 3 (New York) — Dr. O. R. Jones, Chairman; Dr. N. Jolliffe, Dr. H. W. 
Cave. 


Rhoads General Hospital, Utica, New York 

August 17 Wounds of the Extremities and Their Management. Dr. Roscoe 
Severance 

Note : Program has been arranged by Capt. J. Edward Berk of this installation. 

Region No. 14 (Indiana, Illinois, Wisconsin) — Dr. W. O. Thompson, Chairman; 
Dr. N. C. Gilbert, Dr. W. H. Cole. 


Sept. 6 Arthritis 


Mayo General Hospital, Galesburg, Illinois 
Rheumatoid — Acute Rheumatic Fever 


itis | 


Osteo-arthritis 
a. Other bone diseases 


Camp Ellis, Illinois 

Sept. 6 Laboratory Diagnosis— and its relationship to treatment 

a. Hypoproteinemia — Alkalosis — Acidosis — Dehydration — 
Electrolytic balance 

Camp McCoy, Wisconsin 

Sept. 6 Orthopedic Problems of General Interest 

a. Low back pain — Foot and Knee Strain — March Fracture, etc. 


Camp Grant, Illinois 

Sept. 6 Symposium on Organic Neurology 
a. Central and Peripheral 


■ — Truax Field, Wisconsin 

Sept. 6 Psychiatry — Psvchoneurosis — Neurocirculatory Asthenia — Malingering, 

etc. 

Chanutc Field, Rant old, Illinois 

Sept. 6 Peptic Ulcer and Gastritis 

a. Diagnosis and medical care 

b. Surgical approach 
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Correction in Announcement re Royal College of Physicians 

In the May, 1944, issue of this journal announcement was made of the invitation 
from the Registrar of the Royal College of Physicians, Pall Mall East, S.W. 1, Lon- 
don, to members of the American College of Physicians to attend the advanced Lec- 
tures of the Royal College, given each month from November to July. The an- 
nouncement should have referred specifically to Fellows of the American College of 
Physicians, because facilities at the Royal College are inadequate at the present time 
to accommodate also Associates of the American College of Physicians. 

Fellows of the American College of Physicians desiring to have their names 
placed on the mailing list for such invitations may communicate their desires to Dr. 
G. A. Pemberton Wright, Royal London Ophthalmic Hospital, (Moorfields Eye Hos- 
pital), City Road, E. C. 1, London, who will be glad to certify such Fellows to the 
Registrar of the Royal College of Physicians. It is, of course, important that 
Fellows, when writing to Dr. Wright, include their mailing addresses. 
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OBITUARIES 

COLONEL PATRICK S. MADIGAN . 

Colonel Patrick S. Madigan, 57, an officer of the Regular Army Medical 
Corps for 27 years, died May 8, 1944, at Fort Belvoir, Va.,. where he was 
on duty as commanding officer of the station hospital. Burial was in Arling- 
ton National Cemetery. 

Colonel Madigan was born in Washington, D. C., Feb. 18, 1887. He 
was graduated from Georgetown University College of Liberal Arts in 1908 
and from the medical college of the University in 1912, serving as a member 
of the Georgetown faculty from 1913 to 1917. He held the degree of 
'Master of Arts and the honorary degree of Doctor of Laws and Letters 
from Gonzaga College. 

Colonel Madigan began his Army medical career as a first lieutenant in 
the Medical Corps of the Regular Army in 1917 and served in France with 
the 7th Division, 6th Infantry. 

Following the Armistice he returned to this country and for several 
months was stationed at Plampton Roads, Va. From 1920 until 1926 he 
was chief of the neuropsychiatry section at the Walter Reed General Hospital 
in Washington, and during that period studied at the Army Medical School 
in Washington and at the Medical Field Service School, Carlisle Barracks, 
Pennsylvania. Following his tour of duty in Washington, Colonel Madigan 
was ordered to the Philippine Islands where he was chief of the neuro- 
psychiatry section at Sternberg General Hospital in Manila for two years. 
He returned to Walter Reed in 1928, and later was sent to the Canal Zone 
where he was on duty for four years, returning to the United States in 1936. 
He was then assigned to the station hospital at Fort Sam Houston, Texas, 
as assistant executive officer and chief of the neuropsychiatry section. 

Colonel Madigan was appointed medical advisor to the Surgeon General 
m Washington in 1940 and held that post for eight months before assignment 
as commanding officer of the station hospital at Camp Lee, Va. He re- 
mained there until his transfer to Fort Belvoir in February of this year. 

Colonel Madigan was a Fellow of the American College of Physicians 
and of the American Medical Association. 

He leaves his wife, Mrs. Mary Shugree Madigan ; two sons, Emmet P. 
Madigan, a first lieutenant in the Army Medical Corps and Gerald P. 
ladigan, a student at Georgetown Preparatory School ; two brothers, Colonel 
John J. Madigan, also of the Army Medical Corps, Dr. Joseph P. Madigan; 
and three sisters, Misses Margaret and Mary Madigan and Mrs. A. Levin, 
all of Washington. 

Major General Norman T. Kirk, (MC), USA, 

A.C.P. Governor for the U. S. Army 
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DR. CLARENCE JAMES MCMULLEN 

Dr. Clarence James McMullen, Fellow of the American College of Phy- 
sicians since 1940, died May 25, 1944, at the age of 54. 

Dr. McMullen was born at Des Moines, Iowa, in 1890, and received his 
early education in Chicago, 111. ■ He graduated from Illinois College of 
Medicine in 1912, and took a postgraduate course in cardiology under Dr. 
Paul D. White at the Massachusetts General Hospital. From 1914 to 1926 
he served as Instructor and subsequently as Associate Professor of Medicine 
at the University of Illinois College of Medicine. The ensuing two years 
were spent at Rush Medical College, Chicago, where he was Assistant Pro- 
fessor of Medicine. For 15 years, between 1923 and 1938, Dr. McMullen 
was Attending Physician at. Cook County Hospital, Chicago, where he also ' 
became Consulting Physician on diabetes. 

In addition to being a Fellow of the American College of Physicians, he 
was a member of the Chicago Medical Society, Chicago Society of Internal 
Medicine, and the American Medical Association. 

Failing health cut short a promising career at the age of 48, and Dr. Mc- 
Mullen died a few years following his retirement to Los Angeles, California. 

Roy E. Thomas, M.D., F.A.C.P., 
Governor for Southern California 
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TRAUMATIC NEUROSES IN COURT * 

By Hubert Winston Smith f and Harry C. Solomon, $ 
Cambridge, Massachusetts 

I. Introduction 

We can think of no more vexed or vexatious law-medicine problem than 
the proper appraisal and just compensation of so-called “traumatic neu- 
rosis.” 1 Our intent is not to hack and hew, first with the scientific sword 

* Received for publication January 20, 1944. 

Because of lack of space, it has been necessary to omit most of the numerous legal 
citations with which the manuscript was documented. Readers wishing to consult the 
original sources will find these references published in full in Virginia Law Review, 1943, 
xxx, 87. 

t LL.B., M.D., Associate in Medical-Legal Research in the Harvard Law School and in 
the Department of Legal Medicine, Harvard Medical School (on leave of absence), now 
Lt. MC-V (S), USNR. This article was completed .before entry into active service. 

$M.D., Professor of Psychiatry, Harvard Medical School, and Director, Boston 
Psychopathic Hospital. 

1 As the Supreme Court of Washington said, “An allowance of damages in the cases 
of traumatic neurasthenia touches the border of speculation at best.” Mickelson v. Fischer, 
81 Wash. 423, 142 Pac. 1160 (1914). 

Although medical literature has not neglected traumatic neurosis, very little seems to 
have been written regarding its legal implications. See Tibbits, F. V. W. : Neurasthenia, 
the result of nervous shock, as a ground for damages, Cent. Law Jr., 1904, lix, 83. Some 
of the medical material is outmoded and many of the cases cited involve nervous shock, a 
physiological response, rather than traumatic neurosis which is a psychological reaction. 

_ More recently, Stotter has put by question, without attempting to answer it, one of the 
salient legal problems posed by neurotic responses, namely : “In negligence cases, does mental 
pain and anguish include unconscious exaggeration of pain and all the host of mental ills 
that are often precipitated by any traumatic event cast upon one that is predisposed to 
mental illness? . . . Whether such mental pain and incapacity to function is the proximate 
result of a specific act on the part of someone else is quite hard to answer. There is al- 
ways back of these cases a pre-disposition, a preexisting cause. In the words of the psy- 
chiatrist such would be termed only a precipitating cause, real causes going back often to 
childhood experiences. The legal definition of proximate cause helps us but little and 
would no doubt be broad enough to cover what is meant in psychiatry by a precipitating 
cause.” Having cracked the lid of this Pandora’s box, the author closes it quickly, leav- 
ing it for others to open it full wide. He does not attempt to gather or to analyze the 
authorities. 

Stotter, R. O. : Extent of liability for injuries to neurotic person yet to be decided, 
The State Bar Jr., Calif., 1941, xvi, 44. 

The authors have published a version of this study for the legal profession buttressed 
with numerous citations of cases and certain special appendices which would only en- 
cumber a medical presentation. See Virginia Law Review, 1943, xxx, 87. 
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and then with the legal axe. We shall attempt, with some doubts, the more 
delicate and difficult task of weaving scientific and legal threads into a 
garment, albeit a Joseph’s coat, which jurist, trial lawyer and expert witness 
may all wear with some degree of satisfaction. 

A person who seeks compensation for traumatic neurosis must find some 
foundation for liability, and his legal claim will fall into one of the following 
categories : 

1. A tort action for personal injury allegedly inflicted by the fault (neg- 
ligent or intentional) of the defendant; 

2. A workmen’s compensation claim for disability allegedly due to an 
accidental injury received in the course and scope of employment; 

3. A war risk insurance claim for total and permanent disability allegedly . 
■incurred before the insurance policy lapsed for non-payment of premiums; 

4. A claim under a life , health or accident insurance policy by a person in 
civilian life. 

II. General Clinical Characterization of the Neuroses 

In a consideration of disease entities, one hopes to have a knowledge of 
etiology, pathology, or pathological physiology, a clear description of the 
symptoms and course of the disorder. These factors in complete form are 
not available in regard to those disorders which we designate as “psycho- 
neuroses. ” 

In a discussion of medical problems, as of all scientific matters, a clear 
definition of terms is usually a prerequisite. Unfortunately, it is not possible 
to define precisely the term “psychoneurosis.” In fact, most textbooks 
baldly state that one can describe the symptoms of the psychoneuroses, divide 
them into symptomatic categories, but that one cannot either limit the ter- 
ritory of the disorders or tell where the psychoneurosis is to be separated 
from the normal. Such statements refer, naturally, to the borderline case, 
not to the full blown conditions of which we shall speak. Nor is it difficult 
for the experienced psychiatric examiner to spot the usual pre-neurotic con- 
stitution, if proper heed be paid to the individual’s history and behavior pat- 
terns rather than solely to a search for an organic disease or lesion. It is 
fundamental to our concept that no structural pathologic lesion of the nervous 
or visceral systems has been discovered or indeed exists to explain the psycho- 
neuroses. This viewpoint has certain consequences. It places the psycho- 
neuroses in a different compartment from most diseases; it does not allow for 
a check of diagnosis through studies of pathology. A second fundamental 
concept is that the disorder or disorders are chiefly manifest in the mental 
life of the sufferer and, therefore, largely subjective, although many of the 
symptoms have organic or objective components. This second principle has 
led to the conception of the etiology of the psychoneuroses as in the field of 
the psyche, and one usually considers the cause as psychogenic. 
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; Summing up the foregoing, it may be said that the psychoneuroses repre- 

sent a group of symptom complexes or syndromes having no structuial 
lesion, arising psychogenetically or out of the stresses and experiences of life, 
and manifested largely by subjective feelings and thoughts with some sec- 
ondary physiological deviations. One must also assume that some indi- 
viduals are more able and some less able to withstand the stresses and vicis- 
situdes of life. And so the concept of individual vulnerability is introduced, 

I with the further implication of the stability of the constitutional equipment. 

; This brings in another term difficult to define and to measure, but a factor 

; which must be estimated and assigned a value, as we shall see later. One 

i may well believe that no one can withstand certain severe stresses, and there- 

i. fore vulnerability is a matter of degree of resistance. This means we must 

take the resistance of the average person, roughly estimated, as our norm 
in determining whether the supposedly causal stimulus would have been 
adequate to produce neurosis in an ordinary individual. Undoubtedly, 
training or conditioning increases or decreases the threshold of vulnerability. 
Or, one may even reverse the point of view and see in the psychoneurotic an 
individual with a talent or capacity for worry, fear, concern, and other emo- 
tional and thinking mechanisms, possibly paralleling the function of imagina- 
tion, which can be developed to a very high degree. Whatever the point of 
view, it is necessary in our opinion to take into account the pre-traumatic 
personality for the purpose of discovering what part of the total injury 
really represents a' preexisting neurotic constitution merely expressing itself 
by more obvious symptoms in response to stimuli which would cause no such 
symptoms in a normally constituted person. The legal import of this con- 
cept is enormous. It means that persons who develop more patent forms of 
neurosis in response to traumatic stimuli inadequate so to injure a normal 
person, are not caused thereby to develop the neurosis as a new and original 
condition. It is legally erroneous and socially unjust to compensate them 
on any such theory. Such cases are properly to be regarded as instances of 
aggravation of preexisting injuries or impairments, and so compensated 
modestly. The neurotic constitution is the major factor in the disability, and 
it antedates the particular exacerbation of symptoms for which the plaintiff 
seeks damages. 

It may also be accepted as true that all individuals have some tendency or 
capacity to worry, to be fearful, to be concerned, and that all have some 
psychoneurotic manifestations. This is much like saying that no one is free 
of some fear of bodily disease, but not thereby ill. As psychoneurotic 
mechanisms are well-nigh universal, one needs some rule of thumb for mak- 
ing a diagnosis and evaluating the case under consideration. It is a general 
working principle that when symptoms impede the efficiency of an individual 
or make life pretty uncomfortable, the diagnosis may be justified. It must 
be remembered that there need be no parallelism between the severity of 
V symptoms and. the effectiveness of the individual. Many of the most efficient 

executives, researchers, teachers, physicians, and lawyers have marked psycho- 
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neurotic phobias, anxiety states, compulsions, and other symptoms. Nor 
is it possible to evaluate the amount of discomfort such symptoms engender. 
In fact, there is often a suspicion that they give satisfaction, if not pleasure. 
And in the literature and clinic, attention is given to the presumptive pro- 
tective value of the symptoms, their use for gaining some purposeful end, or 
their value as safety valves. 

As the result of contributions to the study of the psychoneuroses by Janet, 
and especially by Freud, it is generally conceded that the cause of psycho- 
neurosis lies in emotional and mental conflicts which have not been adequately 
faced or resolved, and which have been pushed aside from the normal think- 
ing processes of the individual. The distress caused by the inability properly 
to resolve such conflicts is supposed to give rise to various types of discom- 
fort, and thus the symptoms represent a diffuse form of expression. 
Whereas this is the point of view held by the majority of students of this 
subject, there is another school of thought which sees in the psychoneurotic 
an individual with an organic defect in the form of a poorly knit or poorly 
constructed nervous system. The latter point of view lacks sufficient 
scientific substantiation and for this reason, at the present time, has rela- 
tively little support, although lip service is generally given to the statement 
that if and when more information comes to hand, the more psychological 
view may be modified. 

As already stated, it is the usual custom to describe rather than define 
the psychoneuroses, and for purposes of exposition, this group of disorders 
is usually sub-divided into three or four categories, namely, hysteria, neuras- 
thenia, anxiety states, and the compulsive, obsessive states. These categories 
are by no means mutually exclusive, but, on the contrary, the symptoms char- 
acteristic of each category are likely to be found in greater or less extent in a 
case falling in any group. 

1. Characterization of hysteria. 

The main characteristic of hysteria is that symptoms are referable to the 
sensory-motor nervous system. Thus, the patient will present symptoms of 
paralysis, that is motor weakness, or changes in sensation. The hysterical 
patient may present paralysis of an extremity, of half of the body, or he 
may be unable to phonate and talk only in a whisper, or he may be unable to 
talk at all (aphasia). Convulsions similar to those seen in epilepsy may oc- 
cur. In the sensory sphere, one meets patients showing areas of anesthesia, 
that is, inability to appreciate touch, pain, or temperature changes; total 
blindness, limitation of the field of vision, or double vision. The patient may 
be completely deaf, or show disorders of other special senses. Loss of mem- 
ory (amnesia), double personalities, and symptoms of this type, are also 
classified as hysterical. In other woi'ds, those disorders not due to real 
changes within the nervous system, but giving symptoms similar to those 
found in true organic disease apparently arising from psychologic causes, 
form the group designated as hysteria. 
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2. Characterization of neurasthenia. 

The neurasthenic group has as its main symptoms the complaint of weak- 
ness, sense of exhaustion, various pains, aches, and distress of a bodily 
nature, associated, as a rule, with concern about the functions of various 
organs. Frequently in cases of this group, one finds digestive distress, at- 
tacks of diarrhea, pain in the bladder with frequent desire to micturate, a 
feeling of pressure in the chest with concern about the state of the heart, 
headaches with fear of brain tumor, difficulty in concentration, disturbed 
sleep frequently resulting in a concern about sanity. With the preoccupation 
of the sufferer with his bodily sensations and functions, the pleasure in living 
is greatly reduced and a sense of futility and lack of interest occurs. 

3. Characterization of anxiety states. 

In the anxiety states, one finds an individual who becomes extremely 
panicky on occasions, usually without any understanding of the reason for 
this panic. These attacks are likely to be of relatively short duration, but 
represent real states of tremendous agitation. Such states of necessity are 
accompanied by the physical component of acute fright, namely, rapid pulse, 
strongly beating heart, tremors, cold perspiration, and a sense of impending 
collapse. These physical signs, which are part of fear and panic, naturally 
lead the patient to have concern about his viscera. 

4. Characterization of obsessive compulsive syndrome. 

The obsessive compulsive syndrome is manifested by the patient having 
the idea that he is compelled or is likely to be compelled to carry out acts 
which are contrary to his ordinary desires. Thus, in the compulsive syn- 
drome, the individual may be greatly distressed because he feels that he will 
throw himself out of a window, that he will harm his child, that he will 
run some one down by automobile. The obsessive states are those in which 
the individual has thoughts running through his mind which he feels unable 
to control or put aside. Sometimes these will be in the form of indecent 
expressions or licentious ideas and mind pictures. The individual will 
usually say that it is much like a tune running through one’s mind of which 
one cannot get rid. Because of unpleasant connotations, those thoughts 
or pictures interrupt the ordinary flow of thinking and become extremely 
distressing. In this category one also usually considers the phobias or fears, 
such as the fear of crossing the street or being in closed places, the fear of 
tiding on a street car or train, or going more than a short distance from 
home, the feat of high places. These fears, which the individual will agree' 
are unreasonable and contrary to his better judgment, nevertheless lead to a 
sense of panic if he tries to do the thing which produces the fear. 2 


• " ’ a yc ? r graduate of McGill University in electrical engineering, decided to 
*£ nCnC ?- D '" wor V'. n F / or a t ‘ me a ? a lineman. D’s employees failed to cut off the 
n Aid, f 0m a in ^ °vy h \ ch le was working. An electrical current leaped with a spark or 
onSSnJ T T, 3 T?. 4 , lndl , cs aw ?A which carried 16,000 volts, and went through his body, 
W onc^ of his hands, and going out at one of his feet. It was not possible to show 

“ n electricity actually leaped from the high tension line, but apparently he was not 
so much injured as terrified. P developed mixed symptoms of neurasthenia and hysteria. 
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As one might anticipate, the compulsive syndrome is rarely the basis of 
claim in traumatic neurosis, but obsessive states about the permanence of 
disability and fears for family are commonly linked with general anxiety 
reactions in the neuroses of injured workmen. 

The reader will have observed that all these symptoms and symptom- 
complexes, except those of the hysterical states, are primarily subjective. It 
is what the individual thinks and feels or fears that is important. In so far 
as these subjective feelings interfere with normal living, working, and play- 
ing, in so far are they serious and disabling. The objective evaluation can 
be made only by watching the behavior of the individual. If the phobiac 
never leaves his room because of the state of fear and panic such an attempt 
produces, one must conclude that it has disturbed the entire tenor of his life. 

Necessity for Distinguishing Residual Symptoms' of Traumatic Injury to 
the Brain from Similar Symptoms of Psychoneuroses. 

Accepting the foregoing postulates concerning the psychoneuroses, it 
follows that symptoms arising as the result of organic brain injury due to 
trauma are not properly considered as psychoneuroses. Whether ' the 
traumatic brain injury is in the form of cerebral concussion, hemorrhage, or 
contusion does not alter this statement. Therefore, disorders of this type 
are not in the scope of this discussion, except in the form of differential 
diagnosis in order that they may be excluded. 

Symptoms arising from traumatic brain damage often have a remarkable 
similarity to those of a true psychoneurosis, and are distinguishable chiefly 
by objective evidences of real organic brain changes. Such evidences are 
protracted periods of unconsciousness; blood in the cerebrospinal fluid and 
increased intracranial pressure, both discoverable by the virtually riskless 
diagnostic expedient of lumbar puncture; changes in the reflexes; motor 
weakness and sensory changes of specific neurological variety; and mental 
changes that can be directly associated with disorder of brain structure. 
In many instances, the decision as to whether symptoms are the result of 
traumatic effort or are of a psychoneurotic nature is a matter of judgment 
rather than a matter of definite objective differentiation. In addition, it 
frequently happens that there is a combination of the effects of organic brain 
disturbances and psychoneurotic symptomatology. The latter may at times 
mask the former. 

As the effects of traumatic injury of the brain recede, psychoneurotic 
■manifestations may take the foreground among the presenting symptoms. 
These factors produce difficult practical problems of decision, but do not af- 
fect the underlying theoretical concepts about the psychoneuroses. 

If one accepts the point of view that the psychoneuroses are of purely 
psychological cause and nature, and if they are to be considered as the result 


in part manifested by temporary paralysis followed by involuntary twitching and shaking of 
t.: c mi-cHpc and bv’a deep rooted dread and fear of electricity which presented a serious 
obstacle to ’pursuit of his chosen profession. Verdict and judgment for P for $7,500, af- 
firmed on appeal. Summerskill v. Vermont Power and Mfg. Co., 91 Vt. 251, 99 Atl: 101/ 
(1917). 
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of unresolved conflicts, it is in order to ask how a trauma to the head or 
some other part of the body can be causally related to the appearance of 
neurotic symptoms. Obviously, the relationship is not a diiect one, and is 
not dependent upon the force or nature of the physical impact, but rather, 
any relationship present is an indirect one in which the trauma affords the 
optimum conditions for the outbreak of symptoms. 

Perhaps this can best be illustrated by reference to the. war neuroses, as is 
essentially described in the literature of both World Wars. Following 
partial burial or concussive effects of near-by explosions, many individuals 
developed psychoneurotic states of the various sub-divisions of this disorder. 
The formulation runs somewhat as follows. A soldier, worried, anxious, 
frightened, and fatigued by the conditions of warfare, is faced by the con- 
flict between the instinct of self-preservation and the desire to do his job 
faithfully and well. A minor concussion or otlier accident following an 
explosion leading to removal to a medical installation affords an opportunity 
through unconscious mechanisms for the development of symptoms, the 
continuance of which lead to removal from the front and care in hospital. 
Thus, the symptoms solve the man’s immediate problem. It is assumed 
that this does not occur through conscious planning but rather occurs in 
part spontaneously, and in part by suggestion, and therefore cannot be con- 
sidered as malingering. The accident or trauma could then be considered 
as the opportune moment for the development of symptoms which the psy- 
chological conflicts and the personality structure of the individual had made 
possible. A similar mechanism can be readily conceived as operating in the 
case of superficial traumatic injury sustained in civilian life, substituting 
only other forms of conflict and discontent for those existing in the war 
situation. Among the conflicting emotions and desires, fears and worries, 
and anxieties existing in ordinary civilian circumstances, one considers dis- 
content with a job, fear of losing one’s income, unsatisfactory marital re- 
lations, lack of good social adjustments, and almost any variety of mal- 
adjustment. An accident, whether it be to the head or other part of the 
body, may then break down the individual’s resistance and allow the psycho- 
neurotic mechanisms to have full sway. When an injury to the head has 
occurred, several -factors arise which in themselves are important in the 
causation and prolongation of symptoms. For example, an individual may 
be fearful that a blow to his head has damaged his brain, and the result of 
such fear, with the associated idea of being unable to work and support 
himself and his family, can be productive of symptoms. Discontent with 
the type of job at which the accident occurred, fear of discharge if he returns 
to work and is not entirely competent either because of general inability or 
because of lessened capacity resulting from the injury may cause psycho- 
neurotic manifestations. 

The symptoms arising in this fashion, associated as they so frequently 
are with the question of compensation, often evoke the suspicion that the 
injured individual is consciously producing or exaggerating his symptoms for 
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financial gain. As already frequently stated in this discussion, there is no 
method of accurately measuring the intensity of the complaints described 
by the injured person. These facts raise special problems of evaluation in 
fixing a just compensation, in cases where it is due, and we shall advert to 
them at a subsequent point in this paper. 

III. Specific Law-Medicine Problems Presented by 
Traumatic Neurosis 

A. The Law of Torts. Assuming there has been an impact produced 
by defendant, to what extent shall the law protect the idiosyncratic ■ or exces- 
sively vulnerable person in allowing him damages? 

Assume for the moment that study of the claimant’s pre-traumatic per- 
sonality shows a neurotic constitution or condition sufficient to make the 
subject an extreme reactor to stimuli -which would only mildly affect the 
average person, if at all. In his case a $5.00 touch may become a $10,000 
disability. Shall the law protect this fragile fellow to the full, or where 
shall legal and social policy draw the lines limiting tlie compensation he may 
obtain ? 

This is one of the most intriguing problems to be found in the realm of 
law, for it plumbs legal theory and the philosophy of social justice. One is 
aided in coming to just conclusions by remembering the essential ingredients 
of the trial formula: 

Duty + Dereliction + Proximate Causation + Injury II <— Defenses 
(Plaintiff or claimant must prove) (Defendant 

|| must prove) 

Any plaintiff or claimant who seeks money compensation for alleged 
injury, in order to establish a prima facie case of liability adequate to get., 
his claim to the jury or to sustain a verdict, has the burden of proof to show 
by substantial evidence the concurrent existence of duty, dereliction, direct 
causation and damages. If he fails to do so, the court, on motion timely 
made by the defendant, must instruct the jury to return a verdict for the de- 
fendant. The limits of liability for injuries ascribed to psychic stimuli have 
been discussed elsewhere. 3 It seems clear that a defendant commits no dere- 
liction if he indulges conduct which would not injure a normally constituted 
person, even though it actually does harm an idiosyncratic individual, P 
(plaintiff). This rule is subject to the assumption that the actor cannot be 
charged with notice of the unusual risk and does not intend or desire to 
injure. 8 Here D escapes liability on the ground that P cannot prove his 
conduct culpable, and this negatives any primary liability. 

In the majority of traumatic neurosis cases, there is usually some minor 
impact and superficial injury, inadequate to cause neurosis on a traumatic 

3 Smith, H. W., and Cobb, S. : Tort liability for psychic stimuli, in Smith on Scientific 
Proof and Relations of Law and Medicine, 1944, Matthew-Bender and Co., Albany, N. Y., 
Vol. 1 (in press). 
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basis, but sufficient to found a primary liability. The question is not now 
one of culpability or no culpability, liability or not, but whether, and in what 
way, idiosyncrasy may be proved by a defendant to limit the damages he 
must pay. Both British 4 and American courts , 5 with a singular unanimity, 

4 This doctrine was expressed in Dulieu v. White & Sons (Eng.), 2 K.B. 669 (1901), 
70 L.J. (1901) K.B. Div. 837, one of the historic precedents on legal liability, for psychic 
stimuli. P alleged that on July 20, 1900, she was pregnant but was working behind the 
bar of her husband’s public house, when D negligently drove a pair horse van into the tavern 
allegedly frightening her so badly that she suffered nervous shock and a consequent mis- 
carriage. Justice Kennedy in ruling on a demurrer held the injury actionable. He re- 
jected defendant’s contention that the plaintiff’s unknown vulnerability would defeat 
liability, saying: “It may be admitted that the plaintiff, as regards the personal injuries, 
would not have suffered exactly as she did, and probably not to the same extent as she did, 
if she had not been pregnant at the time; and no doubt the driver of the defendant’s horses 
could not anticipate that she was in this condition. But what does that fact matter? If 
a man is negligently run over or otherwise negligently injured, it is no answer to the 
sufferer’s claim for damages that he would have suffered less injury, or no injury at all, 
if he had not had an unusually thin skull or an unusually weak heart.” 

In the Dnlieu case, the conduct was negligent when tested by risk of injury to an 
average person, and accordingly the question was not one of primary liability, but whether 
P’s unknown vulnerability would limit the damages recoverable. In Owens v. Liverpool 
Corp. (Eng.), 1 K.B. 394 (1937), MacKinnon, L. J. failed to perceive this crucial distinction. 
He seemed willing to apply the doctrine to raise a primary liability for a purely idiosyncratic 
response. This was an extension not warranted by British precedents or by prevailing 
concepts of tort law as to what constitutes culpable conduct sufficient to make a defendant 
liable. 

5 In American law two cases may be regarded as “stem” authorities. In each case it 
was clear from the facts and the court’s doctrinal approach that defendant’s conduct was such 
as to create a primary liability to a plaintiff possessed of average health. The vital holding 
was that the defendant could not have his damages reduced by proving that plaintiff’s un- 
known idiosyncrasy caused his injury to exceed that which a person possessed of average 
health would have sustained. 


Purcell v. St. Paul City R. Co., 48 Minn. 134, 50 N.W. 1034 (1892), 16 L.R.A. 203; 
Spade v. Lynn & Boston Railroad, 172 Mass. 488, 52 N.E. 747 (1899), 43 L.R.A. 832, 70 Am. 
St Rep. 298, 5 Am. Neg. Rep. 367, 11 A.L.R. 1124. Such is the rule generally followed by 
American jurisdictions. The main difference in judicial approach lies in the varying vigi- 
lance which courts show in excluding preexisting impairments from compensation. Author- 
ities are collected in the Digest System under Damages, Keys 33, 95, 132(3), 168, and 208(2). 

What part of plaintiff’s injury represents compensable aggravation, and what part non- 
compensable poor health antedating the accident requires most careful discrimination by jury 
and judge if awards are to be kept at just levels. 

Flood v. Smith, 126 Conn. 644, 13 A. (2d) 677 (1940), illustrates this problem of 
separating non-compensable from compensable factors. As the result of an automobile 
collision caused by negligence of D, P, and P? sustained injuries more excessive than an 
average person would have suffered from a like stimulus. Proof showed that two years 
before, P„ a 28 year old man, was hurt in an automobile accident, suffering a fracture of 
the skull and injury of liis nervous system, from which he made a substantial interim 
recovery. P., his companion, was a 70 year old library cataloguer. Her. medical history 
revealed that prior to the accident, she had undergone two nervous breakdowns and the 
surgical removal of a cancerous breast. In the instant accident Pi and P 5 sustained bruises 
and suttered extreme nervous shock, in P : ’s case aggravated by her morbid fears that a 
_ J C a C t > ' c site of her amputated breast would reactivate her cancer. The jury 

\\ arde P, ., 0 , 500 and P. $4,000. The trial court thought these damages were excessive. 
<ti 97 cT-°*i C granted D s motion for a new trial unless P„ by remittitur, should relinquish 
the . , . r .. ,..T ' cn j ic t, and. P. $2,027. P, and P. appealed. Held: The damages awarded by 
r n.?r, n e 'JT l cxce J^ lvc y Case remanded with orders for trial court to enter judgment 
recover fell _ ■ The Connecticut Supreme Court said, “The plaintiffs are entitled to 

Pence even *°- r a . dama Se proximately resulting from the defendant’s negli- 

hermt'ce of jp.^cir ]r uurics are more serious than they would otherwise have been 
cxnro^cs tlie Physical or nervous conditions.” This statement of legal doctrine 

but ll ,F losscs °ver the clinical certainty in such cases that part 
tion bv the accident ’ pt0ms are due to P r e-accident causes and do not represent aggrava- 
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have held that once a defendant can be culpably connected with the general 
type of injury he has caused the plaintiff to suffer, the bars are down. The 
defendant cannot then be heard to say: “I should not be held to pay for the 
full harm but only for the degree of injury which a normally constituted per- 
son would suffer.” The concept is sometimes pithily stated that a tortfeasor 
takes his victim as he finds him. As between the culpable actor and the in- 
nocent subject who is injured, there is equity in placing the loss on the 
former. 

Over enthusiasm for this cliche has led some courts to the erroneous 
conclusion that once culpability can be proved so as to create a primary right 
of action, the defendant is liable for all consequences actually caused by his 
wrongful conduct. The better view, however, is that remoteness of ex- 
pectation of injury runs both to culpability and to compensation. There is an 
independent doctrine of remoteness of damages, whose exact limits are still 
in process of being fixed. Its cardinal principle is that no harm actually 
suffered is compensable if it falls outside the risk of the defendant’s conduct. 
Damages may be remote for three reasons : 

(1) Following upon defendant’s conduct there may be a new and inter- 
vening cause which stands in closer (or, as some say, more proximate) rela- 
tionship to the final injury. 0 This involves a defect in proof of one term 
of the liability formula. 

0 Assume that D’s conduct results in a superficial physical injury to P. D cannot be 
held liable in damages for independently caused sequelae, as, for instance: 

(1) If subsequent to the accident, P begins zvorrying about what might have happened 
to him and in that event to his family, thereby developing an anxiety neurosis. 

In Phelps Dodge Corporation v. Industrial Commission, 46 Ariz. 162, 49 P.(2d) 391 
(1935), the facts were that X, a miner, ran 500 feet to reach fresh air after blast of a 
“missed hole” caused shafts and drifts of the sulphide ore mine to become filled up with 
smoke, sulphur gas and dust. He suffered no injury but thereafter developed a neurosis 
from brooding over what might have happened to him, and in that event what would have 
been the lot of his family. Held, since the neurosis was not caused by nervous shock pro- 
duced by the episode, but by subsequent brooding, the neurosis was not result of an injury 
sustained by accidental means, and was not compensable under terms of the Arizona 
Compensation Act. 

(2) If as the result of such brooding P is led to commit suicide: 

In certain interesting cases claim has been made under Workmen’s Compensation Acts 
for suicide due to insanity allegedly caused by an accidental injury received in course of 
employment. Courts have held it is not enough that insanity was indirectly caused by the 
injury if the more immediate cause was worrying and fear of losing employment (Grime 
v. Fletcher (Eng. 1915), 1 King’s Bench' 734; 8 B.W.C.C. 11, C.A.) or depression and 
brooding over inability to work (Withers v. London, Brighton and South Coast Rail Co. 
(Eng. 1916), 2 King’s Bench 772, 9 B.W.C.C. 616, C.A.). So, also, there is a defect in 
causal connection where decedent’s preparation showed a _ “moderately intelligent mental 
power which knew the purpose and physical effect of the suicidal act." Kazazian v. Segan, 

14 N.J. Misc. 78, 182 Atl. 351 (1938). 

In the type case mentioned under (1) and (2) supra, there may be actual causation, 
but it must be admitted that lapse of time, the entry of independent causes, and difficulties of 
proof, justify the law in drawing a boundary line of liability, though somewhat arbitrarily, to 
mark off and exclude the morass of speculation. 

(3) Where the disability has arisen from anxiety, zvorry or brooding over the pro- 
ceedings for compensation, or has arisen from a cause unrelated to the accident itself, there is 
no right of compensation. 

A mental state or nervous disturbance caused merely by pendency of compensation 
proceedings is even less necessarily referable to the injury. 
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(2) The injury, in type, would be remote in expectation of the prudent 
actor. 7 This involves a defect in proof of one term of the liability formula, 
namely dereliction. 

(3) The particular injury may not be remote in expectation, and no 
logical reason may exist for its exclusion under the four terms of the liability 
formula, yet courts may deny compensation on grounds of extrinsic policy. 
Such considerations constitute arbitrary restrictions on the damages re- 
coverable. Usually they find their justification in difficulties of proof, or in 
judicial aversion to making .the load of liability inordinately heavy. 8 


Coffey v. Coffey Laundries, Inc., 108 Conn. 493, 143 Atl. 880 (1928). 

Where the accidental injury involves a substantial stimulus which directly causes the 
neurosis, without delay, the case is different: here there is no defect in causation and no 
question about liability. Thus, where claimant developed an anxiety neurosis due to fear 
and anxiety about a hole in his skull produced by injury and operation, this neurosis was 

properly held to be compensable. National Lumber & Creosoting Co. v. Kelly, Colo. 

, 75 P. (2d) 144 (1938). 

Deliberate and unnecessary exposure of oneself to injtiry, even if remotely occasioned 
by D’s conduct , may constitute the immediate cause of harm suffered and bar recovery of 


damages. 

D, excavating adjoining land, impaired the lateral support of P’s hotel. P was warned 
that guests should be cleared from the imperiled wing. P did this, and after waiting for two 
hours, labored strenuously, and unnecessarily, in helping to move her furniture out. She 
alleged that fright drove her to this overexertion and that the latter caused a nervous 
breakdown. Verdict and judgment for P for $2,000. On appeal, reversed: there was a 
break in proximate causation, for P did not act spontaneously in response to fright or to 
escape an immediate emergency. Her injury was caused by her independent, deliberate acts. 

Cherry v. General Petroleum Corporation, 172 Wash. 688, 21 P(2d) 520 (1933). 

7 Here the injury is outside the risk of defendant’s conduct. Assume that D, hurrying 
to a foot-ball game through a large crowd, carelessly brushes P aside, the impact being 
enough to inflict a superficial wound. P is a hemophiliac and bleeds to death from a 
scratch thus, received. Or suppose P has the unusual disease fragilitas ossiiim, a rare con- 
genital weakness of bones characterized by multiple fractures which occur spontaneously 
or upon moderate jolting. As a result of D's impact, P’s bones break in several places. 
In these cases D may be held responsible for nominal damages if he is negligent, but he can 
hardly be taxed with liability for the full injury. This is true because the result is not a 
mere exaggeration of a foreseeable harm, but belongs to a category of consequences entirely 
beyond any foreseeable risk of injury involved in D’s conduct. 

Again, suppose that D negligently collides with P’s car, so wounding P that the latter 
must go into hospital for treatment. Without any notice of their incompetency, P accepts 
treatment from the hospital physicians, and suffers further injury as a result of their 
negligent ministrations. P can hold D liable in damages for both his original injury and 
for the effects of the malpractice. 

The authorities are collected in 8 A.L.R. 506, 39 A.L.R. '1268, and 126 A.L.R. 912. 

Assume instead, that P’s further injury is not due to medical malpractice but to lightning 
striking the ward in whielp lie is confined. P cannot hold D in damages for this additional 
injury. D s conduct in. injuring P- created a new risk that the latter would come under 
medical care and have his wounds aggravated by negligent treatment. That D’s conduct was 
calculated to send P into the hospital did not, however, involve a foreseeable risk that P 
would be struck by lightning, nor did it increase the probability of such an injury. 

In D< r n, son, B. & N.O.R. Co. v. Barry, 98 Tex. 248, 82 S.W. 5 (1904) reversing (Tex. 
h lv - A PP-1 S.\\ . 634 (1904), defendant railroad negligently constructed a dump in such 
\\ ay as to throw water back on P’s home. P’s wife was pregnant. As the water rose 
7' ? , c j°f 07 tne , house she became frightened at the prospect of drowning and fled with 
, i - t0 a s . a e P\ ac< v This episode caused P’s wife to suffer a threatened miscar- 
, •? ln ' Giving pain and sickness of several weeks’ duration. D was unaware that P’s 
3 .U? pregnant. The Texas Supreme Court in reforming a judgment obtained by P in 

mmnmdi™ 1 !’ upheld the sum awarded for property damage, but denied any right for 

h '' ’ < ? r l lc ' V '- C - S Ph>' sical illness on the ground that this injury was too remote 

a consequence to be anticipated by the actor. 

."J'o ca V scs , a Y 0,cnt Goll'sion can foresee that a scene of horror will be created 
O .sc invohed persons such as the plaintiff, who behold the spectacle, to suffer 
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We may hope and expect to see fuller and more effective .use made of this 
doctrine of remoteness of damages. A bold court would be warranted in 
holding that the development of neurosis following a minimal impact is an 
idiosyncratic response, in which cause-effect relationships are hopelessly ob- 
scured, and that difficulties of proof, appraisal and just compensation are so 
great as to raise an extrinsic policy against their redress. 9 All the logical 
grounds for holding a particular item of damages remote, while recognizing 
a primary liability for the impact, and any nervous shock, could be. validly 
invoked. 

Courts timid about thus cutting off entirely the liability for neurosis 
caused by stimuli too insubstantial and inadequate to so injure the average 
person, may limit the measure of damages by resorting to another principle. 
It is the rule everywhere that a plaintiff afflicted with a preexisting illness or 
impairment, cannot hold one who injures him liable in damages for his prior 
condition, but only for its aggravation. 10 It is good logic and settled law 
that a defendant is not liable for an injury, or any part thereof, which he 
did not cause. Now traumatic neurosis cases yield nicely to separation into 
three classes : 

( 1 ) A very large group where a stimulus, psychic or traumatic, patently 
inadequate so to affect an average person, causes the plaintiff to develop 
neurosis. These cases are all presumptively instances of an idiosyncratic 
response. They bespeak a pre-neurotic personality, and a competent psy- 
chiatrist could usually expose evidence of definite personality neurosis ante- 
dating the allegedly causal episode. 

nervous shock. Liability exists for nervous shock or injury due to such immediate psychic 
stimuli. 

The defendant also can foresee that persons going away from the scene of a railroad 
wreck may suffer secondary shock from beholding the wounds of fellow passengers, but 
damages are not allowed for this more distant consequence. 

Nor will the courts allow damages for nervous shock and consequent injury caused 
in a parent, not present within the circle of risk, but induced by secondary reports that her 
child has been injured or killed through defendant’s negligence. 

So, too, it is a most natural and foreseeable consequence of injuring a minor, that his 
parents will suffer mental anguish and nervous shock from discovering his injury or 
maimed condition, or through sympathy for his deformity, but the law refuses to hold the 
defendant answerable in damages for such results. 

A pregnant woman who is injured through defendant’s negligence may recover damages 
for mental anguish due to her reasonable fears that the child will be born deformed, but if 
she suffers a traumatic miscarriage she can recover no damages for death of the child, or for 
mental anguish caused thereby; nor can she recover damages for mental anguish caused 
from beholding traumatic deformities in a living child alter it. is born. 

D In particular cases, these considerations, may warrant a refusal to recognize any actual 
causation especially if the stimulus is trivia! and the symptom-free time interval long. 
Stanford v. Longe & Wolfe (La. App.), 199 So. 608 (1941) ; The Rigel (Eng.-Admiralty) 
(1912) P. 99. And see Cookson v. Barber Co., 120 Me. 527, 135 Atl. 285 (1921). 

An able neuropsychiatrist of our acquaintance went so far as to say it would be a 
signal service if courts could be induced to deny compensation in all cases of traumatic 
neurosis as this would do more than any medical means to banish the disorder. We would 
not go so far as to espouse universal denial of compensation, but certainly this point of view 
has much in its favor in regard to neuroses which appear following trivial stimuli.. 

j° This rule is axiomatic. Defendant is. entitled to have the jury instructed, in proper 
cases that it is for them to consider plaintiff’s previous physical condition in determining 
whether P’s nervous symptoms were or were not consequences of general ill health. 
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(2) At the other extreme we have a smaller group of cases, where the 
plaintiff has sustained severe associated injuries or is led by mode of treat- 
ment to the reasonable belief that he has a serious and permanent disability, 
or is subjected to a harrowing psychic stimulus of a kind not readily effaced 
from the mind. The development of neurosis in these cases is not presump 
tively idiosyncratic, but each case must be judged on its own merit after 
proper medical examination. 

(3) A middle group, seemingly the smallest of all, contains border-line 
cases falling between groups (1) and (2). This group tends to diminish 
in size as we gain increasing insight into the neuroses and as. the cases in- 
vestigated are studied by competent psychiatrists. 

Thus, though we do not know all there is to be learned about the neuroses, 
it is feasible, with a nearer approach to exact justice, to sort the cases into 
these three main groups for purposes of making a just appraisal and evalua- 
tion of a particular case. We have applied this technic in surveying all the 
traumatic neurosis cases, as far as we could find them, which have reached 
appeal courts of the British Empire and of the United States. We find 
that three-fourths of them fall without question in the group of idiosyn- 
cratic response to trivial stimuli. Yet it is precisely in this group that lack of 
proper information causes juries and courts to allow extravagant awards. 

This disturbing phenomenon would soon be corrected if triers of fact 
and appeal judges realized that the neurotic who presents a deplorable 
spectacle in court, was not immediately before the accident truly “as fit as a 
fiddle’’ or “the strongest woman in the house” or “the picture of health.” 
A plaintiff can always bring trusting neighbors to court bearing witness to 
his hale and hearty pre-accident health, and ready to describe calamitous 
changes noticed in him shortly after receipt of the trivial impact. These 
laymen see only the flowering stalk of the neurosis, not the extensive roots 
underground, nor how the trivial stimulus, like a little rain water, combines, 
with the sun’s warmth and other environmental factors, to cause rapid sur- 
face growth. Actually, as we shall continue to stress, the trivial stimulus 
which causes appearance of new symptoms (or the flowering stalk of the 
neurosis) merely adds to a process already underway. 

If we may shift metaphors, another fit analogy is to compare the waxing 
of this type of traumatic neurosis to the breaking open of an old scar, which 
has healed, only to break open at a later date in response to some trivial 
stiess oi some purposeful need of the individual. 

Still again, we may compare the pre-traumatic condition of such a 
neurotic to a cracked vase. The unobservant or untrained eye may not notice 
the crack, but only that the vase will hold water. It is only when the crack 
spteads and the vase will no longer hold water that he is conscious of any 
defect. But the law of torts must follow the rule of the market place and 
’ e c °S nizan ^ e ^ iat a cracked vase is not so valuable as an intact one. If 
the defendant’s conduct causes the crack to spread, he may justly insist that 
he shall not make compensation on any assumption that the vase was previ- 
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ously perfect. So here, traumatic neurosis resulting from trivial stimuli 
should be treated as mere accession to, or aggravation of, a preexisting im- 
pairment. 11 Once this truth is grasped we can expect to see the measure of 
damages lowered to more modest levels. 

IV. Characterization of Traumatic Neurosis Litigation 

Who are the plaintiffs and who the defendants in this type of litigation? 
In analyzing those cases of traumatic neurosis which' reached the appeal 
courts of the British Empire and of the United States, we divided them into 
two main classes as follows : 

- A. Cases of traumatic neurosis following trivial impact or psychic 
stimuli 12 ; 

B. Cases of traumatic neurosis incident to serious physical injuries. 

We found that less than 3/8 of all the appeal cases fell in group B,‘ 
despite the great numbers of serious personal’ injuries which fill the courts 
in modern times. Doubtless some of the 3/8 group were not neurosis cases 
but examples of neurotic-like symptoms following actual organic injury to 
the brain. Thus, more than 5/8 of all cases fell in group A. This con- 
forms with clinical observations that most neurosis occurs on a “neurotic” 
or purely psychological basis. 

In group B, involving traumatic neurosis incident to serious physical 
injuries, 43.5 per cent of cases were males, and 56.5 per cent females. In 
group A, containing traumatic neurosis following trivial impact or psychic 
stimuli, 27.1 per cent of cases were males and 72.9 per cent females. This 
finding further accentuates basic differences between the two groups of cases, 
and throws light upon the psychological mechanisms involved. Males ven- 
ture into places of peril as much as females and so are as frequently exposed 
to the group A stimuli. But the male is usually the breadwinner; his 
thoughts are distracted from his experience by the tasks of his job, and 
further, he has much to lose and little to gain by developing a neurosis. The 
female is usually at home, has more time to ponder upon the experience, and 
more to gain and less to lose from developing symptoms. The independent 
post-accident psychological forces conducing to neurosis are apt to be more 
potent in her case. 

It is noteworthy that more than 90 per cent of the defendants are healthy 
corporations, for the most part sturdy public utilities symbolic of wealth and 

11 This principle is so fundamental that it is above the vagaries of conflicting evidence, 
or defects in technical proof : we regard it as a scientific axiom entitled to recognition under 
the doctrine of judicial notice. 

Some courts already have progressed part way to this goal, in reducing verdicts as 
excessive where the jury has allowed full damages despite evidence of plaintiff’s pre- 
existing neurotic state or symptoms. . , , . 

12 Of 129 cases in 13 only could we say that the stimulus was such that it might bate 

sufficed to cause neurosis in an average person. ... . , , _ c 

Of these 13 cases, in three the neurosis was not due to the initial stimulus but to tears 
of permanent injury aroused by the manner in which the attending physician treated the 
case. 
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the ability to pay. The purposeful mechanisms of neurosis may operate 
on a sub-conscious level, but the hope of being compensated thrives best when 
a stout corporation can be looked to as the party defendant. There is reason 
to believe that one does not develop a neurosis so readily if the wrong is done 
by one’s neighbor. 

We were particularly impressed by the inadequacy of the stimulus in most 
of the group A cases (5/8 of all traumatic neurosis) to cause a neurosis in 
an average person. This finding substantiated our impressions that in 
most cases of traumatic neurosis, the alleged stimulus is only a trigger 
mechanism, and not the substantial cause of the neurosis. 

Lastly, our analysis disclosed that group A cases of pure neurosis are 
being compensated almost as liberally as the group B cases. In the group A 
cases, the average jury verdict was for damages of $8,317.20, and the aver- 
age judgment entered by the appeal court was for $6,037.29. In the group B 
cases, the average verdict awarded was for $9,655.96, and the average judg- 
ment entered by the appeal court amounted to $8,058.72. That the same 
range of compensation should be awarded in the two series is startling when 
we consider that the group B cases involve serious physical injuries, often 
permanent injury to the brain. Our finding in this respect shows that juries 
and courts have an exaggerated notion of the nature and permanence of 
traumatic neurosis following upon trivial stimuli. 

V. Applied Problems of Proof in Arriving at a Just Result in 
Traumatic Neurosis Cases 

Medical science recognizes that genuine traumatic neurosis can occur, 
that it can cause disability through psychological mechanisms which lead the 
subject to fixed beliefs that his health is impaired, and that it follows symp- 
tom patterns which permit diagnosis. British and American courts have 
accepted the medical concept that traumatic neurosis is a real injury, and so 
prima facie compensable in damages if the claimant further proves existence 
of duty, dereliction and direct causation. The vexatious problem has been 
how to appraise causation and how to arrive at a fair award of damages. 
There is no single cause for all the symptoms of such a neurosis and the 
sorting out of compensable injury is obscured by a variety of circumstances. 
We intend to explore the pervasive problems and the special ones which 
arise in the litigation of : 

a. Tort actions based on ordinary negligence; 

b. Workmen’s Compensation cases; 

c. War Risk Insurance cases. 

A. Tort Litigation. 

1. The Dramatic Appeal. 

Psychological reactions aroused in the trier of fact play a dominant role 

in the making of proof. Traumatic neurosis, with its absence of organic 
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injury, might engender distrust and skepticism leading jurors to return small 
vei diets. On the other hand, the pitiable appearance of certain neurotics 
conduces to aiouse sympathy and to swell damages. A female plaintiff is 
more able to capitalize on such sympathy reactions than a male . 13 For a 
pioper female the court room may become a special stage for the enactment 
of a drama calculated to overthrow jury conservatism. Examples might be 
multiplied, but Judge Ulman’s description of trial of such a case in his 
court illustrates at once the force and tempo which such a presentation may 
attain and the impact it may produce upon an attentive jury . 14 

Case Summary. Plaintiff, an actress known on the vaudeville and concert stage 
as “The Sweet Singer of the South,” was playing an engagement in a Baltimore 
theater in the year 1928. Through negligence of defendant’s stage hands in manipu- 
lating the “scrim-drop,” a curtain made of tightly stretched gauze and weighted at the 
bottom with lengths of iron pipe, it became fouled and ripped open, releasing a ‘long 
length of pipe. The pipe toppled toward plaintiff, and though' a fellow actor caught 
the main weight on his arm, the upper end of the pipe in falling to the floor brushed 
by plaintiff’s head and neck and struck her on one ankle: No one could say with as- 
surance that it actually did come in contact with her head. 

Plaintiff swooned and almost fell, was carried into the dressing room where she 
remained in a comatose condition for half an hour and then was taken to her hotel 
and put to bed. A physician who then examined her could find no evidence that P had 
been struck or injured about her head or neck. He did observe that P was extremely 
nervous and that she complained of great pain in those regions. This physician saw 
her daily until she departed for New York toward the end of the same week. Ac- 
cording to the evidence, P became progressively worse, lost her ability to speak,, 
and became paralyzed on her right side. She returned to her home in Alabama 
where she was completely bed-ridden for two months and thereafter used crutches to 
accomplish limited locomotion. 

In the meantime, P had filed suit against the theater and the case came on for 
trial 18 months after the date of the initial episode. P’s father, a Southern gentle- 
man, a judge from Alabama, recounted impressively the story of his daughter’s girl- 
hood, her education at school and college and her vocal studies in New York. Kodak 
pictures were offered in evidence, showing P as she appeared before the accident, 
a wholesome-looking girl standing under the trees on the lawn of her Southern home. 
Other witnesses described her vocal studies and professional success, imparting to the 
attentive jurors “a picture of a beautiful young woman, with a lovely voice, a great . 
career in concert and opera opening before her, and an assured income of about 
twelve thousand dollars a year.” At this juncture, two days after the trial began, P 
was called to the stand. “With difficulty she rose from her seat. Her dignified, 
elderly father held her on one side, her aunt on the other. They placed her crutches 
beneath her arms. With their help she walked slowly across the court room, dragging 
her right leg, and sank, exhausted, into the witness chair.” P was a prize exhibit in 
her own behalf; she appeared on the stand as a hopeless invalid, much aged in ap- 
pearance, with professional hopes and normal life blasted. In testifying, her voice 
would fade into a whisper after the utterance of a few words. When this occurred, 

P would move her left hand gently to the right side of her throat, and press firmly 
against it as though to move some obstruction inside. “Then she paused a moment ; 
and when she began to speak, her voice was strong and vibrant. But only for a few 


13 In the cases studied juries awarded males verdicts averaging $7,198.23; in comparison, 
they awarded females verdicts averaging $8,801.09. 

14 Ulman, J. A. : A judge takes the stand, 1933, Alfred A. Knopf, New York. 
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seconds ; and the painful cycle was repeated. Among other things, she told the jury 
about the phonograph records she had made and sold to one of the great companies 
that market them.” 

To demonstrate the character of P’s voice as it was before the accident, P’s 
attorneys were permitted to play in the court room a phonograph record she had made. 
“I was never more surprised. The selection was a sentimental ballad of the music 
halls. The phonograph was a cheap one. I expected to hear that half throaty, half 
nasal voice which one associates with the vaudeville stage. Instead, the softer parts 
of the song were produced in a sweet, round voice, full of gentle sentiment; and the 
high notes were sung bravura in a manner that would reflect credit upon some of the 
best song recitalists I have ever heard. The court room was tense. As the notes of 
the song rang out full and clear, the plaintiff sat huddled in the witness chair with her 
handkerchief to her eyes, weeping silently. Then she left the stand on her crutches, 
dragging her right leg. She was still weeping when she took her seat on the front 
bench beside her dignified old father from Alabama.” Medical experts called by 
plaintiff and by defendant agreed that P had no organic injury, that her complaints 
manifested traumatic neurosis and existed only on a psychological basis. D’s wit- 
nesses related how closest physical examination by specialists showed no physical 
disease. It was on prognosis that medical opinion diverged sharply: P’s witnesses 
thought that termination of the litigation would help her condition somewhat but that 
she would never be able to face an audience and sing again from a concert stage. 
D’s witnesses foresaw a complete cure in six months or a year and no reason why she 
should not get well enough to continue her career as though nothing had interrupted it. 

“When the case was tried, the plaintiff had lost already about eighteen months 
from her work. Before the accident she had earned about $1,000 a month. Her 
medical and nursing expenses had amounted to nearly $2,000. So that was about 
$20,000 to start on. And the jury was instructed that it might allow for that vague 
something called pain and suffering and for its estimate of the losses which the 
plaintiff might continue to endure as a result of the accident.” The jury, on June 7, 
1929, returned a verdict in P’s favor for $50,000, and in July, the defense dismissed its 
proposed appeal and entered into a compromise settlement for $40,000. 

What was the subsequent medical course of this shattered plaintiff? The rose 
regained its petals, as can- be seen by an extract from a college magazine published in 
Alabama in February, 1930. “Huntsville friends and music lovers were given a rare 
treat in January, when E. S. sang for the At t League at the Federation Club House. 
Music critics have pronounced Miss S’s voice richer and better than ever, following 
the long rest she has had since an accident on an Eastern stage, when a curtain drop 
- fell and seriously injured her. For the summer of 1930 she plans to go to Europe 
to continue her studies under famous continental teachers. Her charming personality, 
as well as her lovely voice, makes many friends for her. She is one of the most 
popular and sought-for singers of the time, and justly so.” 

This case illustrates several truths about traumatic neurosis : the patient is 
never as badly off as he appears; the symptoms often lend themselves to 
dramatic presentation in court; the trier of fact is apt to gain the false im- 
pression that the plaintiff has sustained a calamitous permanent disability, 
and that the injury is entirely ascribable to the defendant’s fault. It demon- 
strates how the stresses, strains and excitement of litigation exacerbate 
symptoms, causing them on trial to appear more severe than they are. It 
shows also, how rapid and unexpected may be the complete cure derived from 
a green-back plaster’’ in the form of a compromise settlement. Loss of past 
and future earnings is always material iri fixing compensation, but the same 
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dramatic triumph may be achieved by a young lady from the 5 and 10 cent 
store, 1 or by a domestic, provided she has competent directors and producers. 

d he reader must not assume that we have any animus against traumatic 
neurosis ; we would be the first to proclaim its reality and to dispute those ' 
who think that all such cases involve frank malingering. On the other hand, 
we agree with the court which astutely divined that traumatic neurosis is a 
condition sui generis. So true is this that traumatic neurosis cannot be com- 
pensated scientifically on any naive all-or-none theory of causation. Perhaps 
this warrants our reviewing distorted and distorting notions and factors, 
to the end of stating certain fundamentals which may help trial lawyer and 
judge in disposing of such cases. 

1. The plaintiff must he required to establish that he is suffering from 
traumatic neurosis. One or two symptoms or findings will not suffice: 
exaggerated reflexes, for instance, may be found in many situations and do 
not warrant the diagnosis. Symptoms of pain, headache, dizziness and the 
like may be due, in whole or in part, to preexisting illness, not neurotic in 
character, or to previous major operations, or to hormonal imbalance due to 
the menopause in a woman between 40 and 50 years of age. In some cases 
it is possible to show that the plaintiff had a full-blown neurosis before oc- 
currence of the episode • asserted to have caused it, in which event juries 
allow little or no compensation. 

The plaintiff must be able to trace the onset of symptoms, with proper 
time relations, to a focal experience, traumatic or psychic, and to show a 
clinically accepted progression pattern, important requirements which we 
shall elaborate later. 

There is no doubt that some general practitioners of medicine, or careless 
witnesses, are prone to fasten the diagnosis of “traumatic neurosis” to a 
collection of miscellaneous symptoms, many of long standing. Such diag- 
nostic errors lead of course to unjust enrichment of the plaintiff by “sweeten- 
ing the verdict,’’ and the defendant is thus made to pay for preexisting poor 
health which he did not cause. Courts, where new practice and procedure 
acts authorize the step, should appoint competent, impartial psychiatrists to ‘ 
examine and appraise cases of alleged traumatic neurosis. 

2. Medical examiner and lawyer must determine whether the traumatic 
neurosis in question represents the more common example of aggravation of 
preexisting neurotic impairment or one of the rarer cases of traumatic 
neurosis arising de novo in a person of average constitution. 

is ICress v. Sharp, 156 Miss. 693, 126 So. 650 (1930), 68 A.L.R. 167. (P, a clerk in D’s 
department store, was carrying four dozen bath towels in her arms in course of replenishing 
a counter. The ’steps she was descending were narrow and poorly lighted. She fell side- 
ways bruising her hip and back. After resting, she resumed her place at work, but did not 
continue at the noon hour going home on the bus and walking part of the way. She had no 
physical injuries, but went to bed for six week's, was treated by chiropractors for two years, 
and at the time of trial, some two years after the accident, was allegedly suffering from 
hysteria with intermixed compulsions and obsessions. Verdict and judgment for P for 
$25,000; on appeal, held excessive; judgment reversed and case remanded for new trial on 
limited issue of damages.) 
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A. The Preexisting Impairment Cases . 

This task of sorting cases is not so difficult as one might believe. The 
analysis naturally starts with a full description of the episode and sui round- 
ing circumstances alleged to have set off the neurosis. Those extrinsic 
circumstances which operate independently, and with which the defendant 
cannot be causally connected, must be excluded. We find that 5/8 or more 
of the court cases carry their own calling card in that the allegedly causal 
stimulus is obviously inadequate to affect a person of average nervous and 
psychic constitution. This fact is usually discernible by a layman, though 
medical testimony may help. Mind you, we do not say that in 5/8 of cases, 
there is no actual causation of neurotic symptoms, but rather that the average 
person would not be thus affected, so that appearance of traumatic neurosis is 
presumptively due to aggravation of previous impairment. In such cases 
the compensation must be modest, fractional rather than total. 

We may demonstrate this group series of cases (the 5/8 group) by a few 
examples which recur constantly in litigation : 


(1) Common carrier cases: The train on which plaintiff, a male passenger, was 
riding ran into the caboose of a freight train. The impact was not great. P, who 
was then sitting in the smoking car, was thrown forward and struck his head and 
shoulder lightly against the seat ahead. He sustained no physical injury and con- 
tinued his business trip for several days, noting advent of mild symptoms referable 
to his head and neck. Gradually, most diverse symptoms involving every part of his 
body developed in a rich profusion characteristic of traumatic neurasthenia. P re- 
covered verdict and judgment for $16,000, and on appeal the award was affirmed. 16 

(2) P, a 44 year old exporter weighing 230 pounds, was sitting at his desk in 
D’s building when an area of plaster 2 feet square fell from the ceiling 10 feet above 
the floor. It flaked into fine particles as it fell. P either was not struck, and was 
merely frightened by the noise, or the impact was too slight to inflict physical injury. 
P testified that he was stunned, and that 15 minutes later he became very nervous. 
He went to several doctors, but refused to be hospitalized or to undergo lumbar punc- 
ture as an aid to diagnosis. The last specialist he consulted saw him 200 times in the 
course of a year. His pulse rate was accelerated to 90 (normal, c. 70), he had 
tremors, hyperactive reflexes, was apprehensive, lost weight and showed various 
symptoms of anxiety neurosis and hysteria. P recovered verdict and judgment 17 for 
$3,850, which on appeal was reduced to $1,000. 


In these cases of neurosis following trivial stimuli, a competent psy- 
chiatrist usually can find tell-tale confirmation of preexisting impairment, by 
close investigation of the plaintiff’s past history. However, the inadequacy 
of the stimulus above should be recognized as sufficient basis for a psychiatric 
opinion that the particular case is one of idiosyncratic response involving 
aggravation of a pre-traumatic neurotic trend. It is no answer that plaintiff 
was previously able to work, as the two facts are not incompatible. Fur- 
thermore,. ability to work is only one factor entering into the measure of 
damages in tort actions for personal injury. 


16 St Louis I.M. & S R.R. v. Osborne, 95 Ark. 310, 129 S.W. 537 (1910). 
Klem v - Medical Bldg. Realty Co. (La. App.), 147 So. 122 (1933). 
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B. Cases where there is no presumption against causal connection between 
stimulus and neurosis for the reason that the stimulus is of the substantial 
variety which might cause neurosis in a person of average constitution. 

In this category we place cases of traumatic neurosis incident to severe 
personal injury, and to psychic stimuli of very harrowing variety. Each 
case must be closely analyzed, as we cannot draw a generalization that, 
presence of serious injury excludes the possibility that the individual already 
had a neurotic constitution. The pre-traumatic personality must be studied 
avidly, in the manner we shall suggest in discussing the Workmen’s Com- 
pensation cases. Still, this group is sharply demarcated from the' group A 
cases in that here the stimulus is regarded as adequate to produce a neurosis 
de novo. In serious head injury cases, as we have observed, the symptoms 
may be due to organic injury of the nervous system, to superimposed neu- 
rosis, or to both. Less serious injury to the head or to the back, or to other 
regions of the body, may result in neurosis if medical treatment is conducted 
in such way as to create fears in the patient that he has suffered serious or 
irreparable injury. 

As we have hinted, though we regard barrel A as containing “bad ' 
apples,” we do not believe that every apple in barrel B is a sound one. For 
instance, what more vivid laboratory could we have than war itself ? Every 
soldier on the firing line experiences fear for his life, and may see the most 
cruel and abhorrent spectacles, psychic stimuli rarely duplicated in civilian 
life. Yet it is significant that aside from transient nervous shock, which is a 
physiological response, 18 only a small percentage of soldiers develop neurosis, 
a psychological response. There is accumulating evidence that a good 
portion of these had sub-normal resistance and prior impairment which 
should have been detected at the induction center by appropriate psychiatric 
examination. In any event, group B cases give us a residue of traumatic 
neurosis claims which may prove in the particular case, after adequate study, 
to merit 100 per cent compensation. 


18 Smith, H. W., and Cobb, S. : Legal liability for psychic stimuli, to be published in 
Virginia Law Review (March, 1944) and in Smith : Scientific proof and relations of law 
and medicine, 1944, Matthew Bender & Co., Albany, N. Y., vol. 1 (in press). 

• Traumatic neurosis developing in soldiers at the front is best known to laymen under 
the inaccurate term “shell-shock.” Readers will appreciate that this term hardly touches 
the essential cause-effect -mechanisms involved. There are many misconceptions about the 
subject. See, for example, Painton, F. C. : There is no such tiling as shell shock, The 
Readers Digest, 1943, xliii, 59. The title is catchy but unfortunately the statement it con- 
tains is erroneous. It is true that many soldiers exposed to heavy action develop nervous 
shock a transient physiological state which may not progress to neurosis if they are kept 
near the front, treated by sedatives and rest to overcome psychological tensions and fatigue, 
and are gradually put back into action. The effort here is to prevent the flowering of 
neurosis by intercepting psychological elaborations. In the last war when such soldiers 
were invalided to base hospitals and treated as serious injuries with opportunity to brood 
and meditate, a larger percentage developed neurosis. Treatment near the front enables 
restoration of many soldiers to useful service who would have been disabled through neurosis 
under old methods of management However, it is erroneous to assume that the shift m 
methodology represents an over-night discovery, for many of the lessons were learned from 
experience in the preceding World War (1914-1919), and this change in therapy has re- 
ceived attention in psychiatric literature for some years past. See Miller, E. : The neuroses 
in war, 1940, The Macmillan Co., New York. Kardiner, A.: The traumatic neuroses of 
war, National Research Council, Washington, D. C., 1941. 
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3. Nervous shock must not be confused with traumatic neurosis. 

As Smith and Cobb state, 10 nervous shock from psychic stimuli produces 
only relatively transient upset or- disability through excessive physiological 
responses, except where the stimuli have a continuing force or repetitive 
operation, or where such responses cause injury by acting upon a pre- 
existing state of vulnerability.' 0 Nervous shock per se, no moie than 
trauma, produces traumatic neurosis, for that sequel is not a physiological 
but a psychological response. The recipient of the trauma or psychic 
stimulus reacts to it as a focal experience or organization point for his 
neurotic symptoms. Courts err when they fail to perceive this distinction 
and treat nervous shock and traumatic neurosis as the same phenomenon. 
Many persons will suffer transient nervous shock from psychic stimuli 
such as great fear, who will never progress to the development of a traumatic 
neurosis. Conversely, some persons who sustain no immediate nervous 
shock will begin to develop neurosis a few hours or a few days after the 
focal experience, thus illustrating that independent forces and more devious 
mechanisms are involved in the appearance of neurosis. 

Example: P, a maid in the house of X, was engaged to N, an interned German 
(first world war). D, a private detective, desired to examine, letters in X’s house 
to determine whether or not they were forged, as he suspected. He said he was from 
Scotland Yard, representing the military authorities, and that- he was looking for a 
woman who had been corresponding with a German spy. He hoped by this threat 
to induce P to give him access to the letters. P was frightened, went to the police at 
. 9:00 p.m., and cried five minute? before she could tell her story; then sat on the 
stairs of her residence from midnight until 5 :00 a.m. with a police whistle in her hand, 
without sleeping. She claimed that this experience caused her to develop neurasthenia. 
The evidence showed that previously P had been in a state of psychological turmoil 
from continued protests of relatives against her maintaining contacts with the German, 
N. P’s physicians admitted on cross-examination that her neurotic symptoms might 
as likely be due to anxiety about N as to the episode mentioned. This would have 
rendered proof of causation of the neurosis ambiguous, had the court not held that 
P’s account of her nervous shock corroborated the theory that her neurosis was the 
result of her fright. P recovered verdict and judgment for 250 pounds and this was 
affirmed. 21 

On the principles we have mentioned, we would say that P’s immediate responses 
were compatible either with fright and transient nervous shock or preexisting neurosis, 
whereas proof that the episode actually produced P’s neurasthenia was conjectural. 

4. In the usual case of traumatic neurosis, symptoms are multiplied and 
exaggerated as a result of independent causes, and the patient’s plight ap- 
pears to be worse than it is. 


« Smith, H. W, and Cobb, S„ op. cit. supra f.n. 52. 
frirrlif lul l P stan .c e j n more than 25 per cent of the litigated cases of alleged injury due to 
_.A scribcd h - arm was miscarriage of a pregnant woman. The authors mention 

i. ' , as anglna . Pectoris, a heart disease in which injurious or fatal attacks may 

clinical evident-^ u,n'f CCSS "'i?- emotional stimuli. _ They also list diseases for which there is 
a i •' e V at P^ch'c stimuli may precipitate or aggravate an attack. 

63 Sol. Jo. 430 S Cy (Eng ’ ) > 2 K - B - C 1919 ) 316, 9 B.R.C. 579, 88 L.J.K.B, N.S. 1231, 
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Persons in group A (trivial stimulus cases) are almost always very sug- 
gestible. They can be led to belieVe that they must have struck their bodies 
on the cross bar of a street car seat when no such bar or obstruction was 
there. Their symptoms are greatly aggravated by the anxiety and excite- 
ment of litigation, a fact which the defendant is entitled to prove. These 
apprehensions about the oncoming trial are due partially to fears that their 
claim of injury will be disbelieved or held in contempt for want of objective 
lesions. Also, the self-serving mechanisms involved in neurosis invariably 
cause some degree of unconscious exaggeration or malingering in respect to 
symptoms, as the neurotic desires to be believed and wants his complaints to 
be convincing. Suggestions made by relatives and lawyers and the contin- 
uance of disability payments are additional extrinsic factors which cause 
neurotic symptoms to be aggravated or exaggerated. Thus the neurosis is 
not so bad as it seems, and the conclusion of litigation will usually cause many 
of the symptoms engendered by it to disappear. In our opinion 20 per cent to 
60 per cent of the disability can be safely assigned to these extrinsic factors 
and expected to vanish upon settlement of the case. 

5. One must bear in mind that 12 to 26 months betzveen stimidus and 
trial is a not unusual time interval, due to congestion of the courts, and that 
part of the neurotic symptoms may be traceable to independent, post-accident 
causes. 22 

6. To prove that the stimulus ( traumatic or. psychic) created by de- 
fendant actually caused neurotic symptoms, it must be shown that some or all 
of the characteristic symptoms appeared within a reasonable time after re- 
ceipt of the stimidus. 

A vulnerable person may begin brooding a long while after an accident 
regarding what might have happened to him and in that event to his family, 
with the result that a late anxiety neurosis develops which should not be 
compensable. Causation is obscure enough, at the best, in traumatic neurosis 
cases, and proof of causal connection becomes too conjectural to be trusted, 
when a symptom-free period of more than a few hours, or at most of a few 
days, separates stimulus and onset of the neurosis. The plaintiff must be 
required to prove satisfactory bridging symptoms to connect stimulus and 
late neurosis, such as speedy and persistent complaints of pain, substantial 
nervous shock, or prompt and continuing symptoms showing altered psycho- 
logical behavior. 


22 The facts of Hunter v. Fleming (Mo. App.), 7 S.W.(2d) 749 (1938), illustrate this 
possibility. On June 29, 1925, P, a married woman, was with her husband in the family 
car when it stopped dead on a street car track. D’s conductor could see the stalled auto- 
mobile 200 feet away but he continued to approach at a speed of 12 to 15 m.p.h. P screamed 
and waved her arms, but a slight collision occurred. This modest impact caused P to 
sustain superficial head injuries and a few bruises but no objective injuries of any con- 
sequence Thereafter P developed nervous symptoms consistent with neurasthenia but proof 
of cause-effect relationships revealed that on Jan. 28, 1927, P had suffered a miscarriage. 
The examining physician attributed to this latter cause part of the symptoms of which r 

complained at the time of trial. . . . , . i . rr , . , . 

Thus defendant's counsel must make close inquiry into plaintiff s post-accident medical 
history to see if other illnesses or accidents have occurred which might account for some or 
all of P’s symptoms or disability. 
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7. Traumatic neurosis cannot be regarded as a permanent disability. 

Many courts have upheld excessive awards for traumatic neurosis be- 
cause of their mistaken impression that the condition involves permanent 
disability. This is perhaps the most common misconception which now dis- 
torts the calculation of a just compensation. Many medical witnesses con- 
tribute to this misapprehension by testifying loosely that the condition “is 
of uncertain or indefinite duration.” 23 We do not have adequate medical 
grounds to warrant sucli a prognosis. There is extremely good evidence 
that the average case of traumatic neurosis recovers within three to five years 
or even less, following the time a lump sum settlement is effected or the litiga- 
tion is terminated. 24 There may be rare exceptions of a certain amount of 
irreversible injury due to the atrophy of disuse, if a hysterical contractuie 
persists long enough for these secondary dangers to occur. 

Some courts, in deciding that the traumatic neurosis is probably a per- 
manent rather than a temporary disability, make capital of the fact that the 
neurosis has continued for a year or two between injury and date of trial, 
and without improvement. The inference is attractive, but hardly trust- 
worthy, as pendency of a claim for compensation operates in a potent way to 
keep the neurosis in full bloom. 

Testimony that traumatic neurosis may lead to brain abscess shows crass 
ignorance or deliberate imposition on the part of a medical witness, for brain 
abscess is due to infection, and the risk of this is not increased unless it be 
shown that the traumatic wound caused infection which then reached the 
brain. Even in appropriate cases, such a complication would occur or not 
within days or weeks of the injury. Another claim sometimes made by 
medical witnesses is that the neurosis may pass into psychosis, that is to say, 
frank insanity. Some courts seem to think that neuroses and psychoses are 
brothers and sisters. Such a relationship is not proved, nor indeed credited : 
we have no scientific proof that neurosis is a step on the way to psychosis. 25 


23 This practice is a widespread and pernicious habit among expert witnesses ; it Jays 
a false foundation for a judicial inference that the disorder is a permanent disability. 

. 24 If anything, this allowance errs on the side of liberality. It is intended as an outside 
limit, for most cases recover more speedily. 

25 Judicial skepticism has kept some courts on the right path in this matter. In Louis- 
ville & N.R. Co. v. Creighton, 106 Ky. 42, SO S.W. 227 (1899), P, a 38 year old woman, had 
received injuries in trying unsuccessfully to rescue a three year old child from the path of 
an oncoming train. Later she developed hysteria, and on the trial her physician predicted 
that this might progress to insanity. The jury awarded her a verdict of $17,500, but on 
appeal a judgment for this amount was reversed as excessive, the court pointing out that 
I seemed to be in possession of all her faculties and “she testifies . . . very lucidly in this 
case. 


In Friedman v. United Rys. Co. of St. Louis, 293 Mo. 235, 238 S.W. 1074 (1922), P 
was motoring with her husband when their automobile was involved in a collision with D’s 
street car. P was rendered hysterical but not unconscious by the impact, and en route to 
hospital m ^ the car of witness Woody, P exclaimed to her husband, H: “Oh, daddy, you have 
killed me, to which H replied : “It was your fault, sweetheart, you grabbed the wheel.” 
thereupon, P replied: I know it was, I don't blame you, sweetheart.” This testimony was 
objected to on trial on the ground that P’s hysteria rendered her mentally incompetent, but 

vorif f • C °iv t j dtmttcd -evidence as an admission against interest and the jury returned a 
verdict in D s favor. Held, on appeal : affirmed. 

• Courts are concerned about the possibility that an injured person may be imposed upon 
m the making of a compromise settlement. One who claims he was fraudulently imposed 
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8 . Technics of courts in dealing •with allegedly excessive awards for 
traumatic neurosis. 

If a verdict is excessive, the trial court may require the plaintiff to remit 
a specified amount of the award, on pain of granting the defendant’s motion 
for a new trial. If an appeal court desires, it can require a still further re- 
mittitur on pain of reversing the judgment and remanding the cause for a 
new trial. A conventional test of excessiveness is whether the verdict is so 
large, in going beyond fair compensation, as to shock the court’s conscience 
and to require an inference that the jury was motivated. by passion and 
prejudice. 20 

In practice, the courts act upon a variety of considerations as proper 
grounds for holding large awards excessive : 

(1) Neurotic symptoms may be caused or aggravated by environmental 
influences or the circumstances of litigation, but the defendant is not liable 
for a worsening of plaintiff’s condition produced by such independent 
causes. 

(2) A judgment in plaintiff’s favor may be reversed because the verdict 
rests on the jury’s unwarranted assumption that traumatic neurosis is a 
permanent disability. 

(3) Judgment may be reversed because the verdict is obviously excessive, 
but expert evidence adduced on the trial is not adequate to enable the appeal 
court to say how much the award should be reduced by remittitur. 

(4) A verdict may be excessive because of the jury's failure to give 
proper weight to evidence that plaintiff’s symptoms were in part due to pre- 
existing impairment of his nervous system or bodily health. 

(5) A verdict may be considered excessive because of strong evidence 
pointing to conscious malingering. 

(6) A verdict insupportable on the evidence calls for reversal of judg- 
ment, as, for instance, where the stimulus was patently inadequate to cause 
neurosis in an average person, and testimony indicated that P was already 
subject to that complaint. 

Comparative competency of opposing experts may be of controlling im- 
portance in deciding inadequacy. Thus, a verdict which rests on testimony 
of general practitioners, not founded on a reasonably systematic examination 
of the nervous system, may require to be reduced or set aside where op- 

upon is permitted by some courts to show his depressed state of health at the time, as 
one circumstance, even though it does not establish mental incompetency. Thus it has 
been held that a personal injury plaintiff who seeks to set aside a release on the ground of 
fraudulent procurement, is entitled to show that she was a profound neurasthenic at the 
time it was executed. Wilson v. San Francisco-Oakland Terminal Rys., 48 Cal. App. 344, 

191 Pac. 975 (1920), As neurosis does not impair the intellect, such evidence should not be 
regarded as a ground for cancellation of the release, but merely as a circumstance direct- 
ing closer scrutiny of the alleged fraud or imposition. . 

Early stages of schizophrenia, one type of psychosis, may produce symptoms similar to 
neurosis, causing an error in diagnosis, but any such confusion will be resolved as the psy- 
chosis progresses, and there is no evidence that neurosis progresses into schizophrenia. 

20 Carton v. Eyres & S. Drayagc Co., 117 Wash. 536, 201 Pac. 737 (1921). 
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posite opinion evidence is given by defendant’s experts, skilled neurologists, 
based upon exhaustive neurological examinations. 

(7) If a plaintiff unreasonably neglects to minimize his own damages, 
this is adequate ground to refuse him full compensation for aggravation or 
prolongation of his injury. 

If the prospective defendant tenders medical care which would have cured 
or ameliorated plaintiff’s disability, and the latter rejects it, the principle 
mentioned applies. However, sending a case of traumatic neurosis into an 
ordinary hospital frequently makes symptoms worse. To make certain that 
his tender of treatment is adequate, the defendant should offer care in a 
quiet, and proper place by a qualified neuropsychiatrist. 

(8) Instances exist where appeal courts have reduced verdicts on the 
ground that plaintiff’s lawyer made improper argument to the jury. As it is 
difficult to say how much the inflammatory remarks swelled the verdict, it is 
usually more satisfactory to deal with this prejudicial error by reversing the 
judgment and ordering a new trial. 

Our opinion is that all cases of traumatic neurosis, and particularly those 
following trivial stimuli, should be compensated on a conservative basis with 
damages restricted to modest levels. This point of view seems to us to be 
required by several considerations, namely : 


a. The basis of compensation depends upon subjective symptoms; 

b. There are independent causes, of substantial weight, operative in all 
traumatic neurosis cases ; 

c. The defendant’s act is usually a trivial stimulus which merely calls 
forth expression of a preexisting neurotic diathesis or constitution, and thus 
tends to be a trigger mechanism rather than a substantial cause; 

d. Diagnosis and evaluation depend on statements of the patient as to 
nature and severity of his symptoms, and there may be no adequate verifica- 
tion or method of objective measurement; 

c. Malingering is very difficult to prove, but is often present, and almost 
always there is unconscious exaggeration of symptoms. 


B. Traumatic Neurosis in the Field of Insurance Law. 

Workmen’s Compensation Insurance: The duty to insure the employed 
workman is statutory and the idiosyncratic person is not excluded. 27 He is 


.. 7.',P ro ' v ey s ^ ase > 223 Mass. 288, 111 N.E. 786 (1916), allowed full compensation for 
msatmity aue to aggravation by accidental injury of preexisting dormant syphilis. Braley 
J. spoke the majority view as well as the rule for Massachusetts when he said in his 

nnininn • 


T le statute prescribes no standard of fitness to which the employee must conform, and 
compensation is not based on any implied warranty of perfect health or of immunity from 
V. n U 10 'Y n tendencies to disease which may develop into positive ailments if 
. ‘”\vt V1 l y ,u' r0 , U “ - 1 , any cause originating in the performance of the work for which he 

a - 1 T slatur ,? }lave said is one thing; what it has said is quite 

I' Y ?’ and m . t’ 1e application of the statute the cause of partial or total incapacity 
cHn J nr,-rnn^w^i and j?. c . attributable to tlie injury just as much where undeveloped and 
dfrectw ns n are SCt , ln m0tI0n P roducin & such result, as where it follows 

being exactly looted " ° r dlsmcmbertnents or from internal organic changes capable of 
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brought within the policy by being put to work, and is entitled to some com- 
pensation if his injury resulted from an accident sustained in the course 
and scope of employment . 27 Observe that we do not specify how much the 
claimant should recover, for this must be determined by deciding what part 
of the total injury is attributable to the accident. 

War Risk Insurance : Here the government, as insurer, comes under a 
duty to pay benefits to the insured person in certain contingencies. There is 
no dereliction or breach of duty unless the insurer refuses to pay when a 
stipulated contingency has occurred, namely, proof by the veteran that he in- 
curred a service-connected total and permanent disability before the date his 
policy lapsed for non-payment of premiums . 28 

Life, Health and Accident Insurance: The insurer, by contract, comes 
under a duty to pay benefits to the insured person if certain contingencies 
occur, such as disability or death, and these are not brought about by one of 
the excepted causes. Many such policies provide that they are void for 
breach of warranty if the insured takes out the policy without disclosing 
presence of a material disease. Accident policies often endeavor by their 
language to exclude liability for injury due in whole or in part to preexisting 
disease. In practice these clauses are construed favorably to the insured . 20 

The reader will appreciate the fact that transactions which give rise to 
tort actions usually involve strangers, or the actor has not had occasion to 
examine the person acted upon. Very often the actor derives no benefit 
from presence of the person acted upon, and duty must depend upon risk of 
injury. That reasonable enterprise may not be discouraged, we argued that 
the law should hold an actor owes no special duty of care to the idiosyncratic 
person unless he knows or should know of the latter’s excessive vulnerability. 

Relations of insured and insurer do not involve two strangers. There 


28 It is not enough for P to prove that he was permanently disabled at the time the 
policy lapsed ; he must also prove that he was then totally disabled. P does not establish his 
right to benefits if a partial disability at date of lapse did not become total until some sub- 
sequent time. (Attention is drawn to the fact that war risk policies are no longer being 
issued; in the present war the National Life Insurance available to service men insures 
against the risk of death only.) 

20 If a policy provides for payment of benefits in event insured becomes disabled, this 
includes functional as well as organic disease and thus traumatic neurosis or hysteria. 
Butler v. Prudential Ins. Co. of America, 117 Pa. Super. Ct. 367, 177 Atl. 335 (1935). But 
in view of the fact that traumatic neurosis is not entitled to be rated as a total and per- 
manent disability, it is not clear how a claimant can ever establish his right to recover 
benefits under a clause (as in the Butler case) which requires such proof. In the Butler 
case there was some evidence that the neurotic symptoms were due to actual brain injury, 
and such a case may involve permanent injury. . 

If the disability clause requires not only “incapacity to transact any and every kind 
of business” but entire and continuous confinement to bed under a physician’s care, a 
neurasthenic who cannot attend to business but is able to travel for his health, is not entitled 
to benefits. Bradshaw v. American Benevolent Ass’n, 112 Mo. App. 435, 87 S.W. 46 (1905). 

Continuous progression of traumatic neurosis symptoms for almost two years after 
iniurv to eye producing delayed disability, will not defeat right to benefits. Thompson v. 
AeUia Life Ins Co. of Hartford, 177 S C. 120, 180 S.E. 880 (1935) 

Whether treatment for neurosis within two years prior to date of policy was treatment oi 
a "serious disease, injury, or physical or mental condition” which would avoid pohey was 
a jury issue in view of medical testimony. Potter v. Metropolitan Life Ins. Co. (Superior 
Ct. Pa.), 27 Atl. (2d) 703 (1942). 
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is a continuing relationship, ushered in by a contractual assumption of risk. 
Furthermore, the employer, the government, the insurance company not only 
can but do subject the inductee to rigid physical examination. They know 
or should know if the inductee is idiosyncratic. For all these reasons the 
duty assumed includes these frail fellows. We clinch our argument here by 
asserting that in the great majority of cases the inadequate personality can be 
detected by proper neuropsychiatric examination. The incipient or eaily 
neurotic can be spotted . 30 

Traumatic Neurosis in W orkmeii’s Compensation Cases. 

The Workmen’s Compensation Law introduces a somewhat different 
philosophy regarding right to compensation for injury. We cannot ignore 
this fact in projecting a rationale for compensation of the traumatic neuroses. 

At common law, the employee who sought to hold his master in damages 
for personal injury received in course of his work was required to prove 
some negligence or fault on the part of the employer. He was barred by his 
own contributory negligence or if it appeared that his injury was caused by 
the negligence of a fellow employee. He assumed the risk of injury from 
apparent hazards arising from working conditions or from the state of his 
master’s premises. This is still true of an employer of one employee or of a 
number less than the statute provides for ; moreover, the employee may elect 
his common law rights when he is employed. 

Workmen’s compensation laws have wrought an innovation : under them 
benefits are payable to an insured workman if he is disabled by an accidental 


30 The detection of such persons to the end of excluding them from the armed services 
has been a noteworthy social contribution o! medical examiners. 

Data re 21-36 year old registrants: Of two million registrants, it was estimated by the 
writers on the basis of 19,923 actual examinations by local boards and by Army induction 
stations, and on the basis of summary reports from local boards, that about 50 per cent 
were established to be unqualified for general military service,' 900,000 for lack of physical 
and mental qualifications and 100,000 for lack of educational qualifications. Of these 
900,000, Selective Service, on the ground of mental and nervous defects, rated 8,000 regis- 
trants as qualified only for limited military service and 30,000 disqualified for any military 
service. The Army, on the same ground, rated 19,000 as unqualified for general military 
service, thus yielding a total of 57,000 registrants (or 6.3 per cent of the 900,000 unqualified 
persons) rejected for mental and nervous defects. Of every thousand men examined, 18.2 
showed mental disorders and 22.8 showed nervous disorders, a total of 41 per thousand. 

Rowntree, L. G., McGill, K. H., and Folk, O. H. : Health of selective service regis- 
trants, Jr. Am. Med. Assoc., 1942, cxviii, 1223. 

Data re 18 and 19 year old registrants: This study, based on a sample of 45,585 reports 
S i lCa ' ® xamina 4' on and induction, covering December 1942, and January and February 
1943, showed that of white youths called up for physical examination, 23.8 per cent were 

rejected either at local boards or at induction stations, whereas the rejection rate for negro 

youttis was 45.5 per cent. Of every thousand men examined, 27.6 were rejected for mental 
disorders and 14.8 for nervous disorders, or a total of 42.4 per thousand. Of these 42.4, 15.2 
per thousand were rejected for psychoneurotic disorders. 

• u * ors llast< : n to ex Plain that while the rejection rate for the younger age group 

is aDout the same as for the older registrants, some caution should be exercised in drawing 

* rom t5 ? iS \ or reason that “a large proportion of physically fit youths were 
n 0t , „ e '/ or examination either (a) because of previous enlistment in the armed forces, (b) 
\ la i! postpon f ! examination and induction until a course of training had 
ecu completed or (c) because of employment in war industry or agriculture.” 

• ■P ' 0WNT , REE > L G-, McGill, K. -H„ and Edwards, T. I.: Causes of rejection and the 
A ssocH 943, ^cxxlif 181°"® 18 ^ 19 yCar ° W Sclective Scrvice registrants, Jr. Am. Med. 
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injury arising out of and in the course and scope of employment. The in- 
jury is measured by comparing disability to work -after the accident with 
disability before it. If a workman afflicted with preexisting heart disease is 
able to get to his job and perform it, but as the result of an accidental injury 
which would do little or no harm to the average person becomes disabled, 
this whole disability is imputed to the accident and so compensated. In con- 
trast with tort law, personal injury is not compensable, unless scheduled, or 
unless it produces some disability to work as before. This difference in the 
basis for calculating the measure of damages in workmen's compensation 
cases and in tort law is a significant one. In tort law it is material that the 
vase was cracked before the accident occurred; in compensation law it is of 
no m'oment that the vase was cracked before the accident if it would still 
hold water. Thus prior impairment or idiosyncrasy of the workman is im- 
material in compensation law, if the whole disability to work is due to ag- 
gravation of preexisting poor health by accidental injury. 31 Even so, work- 
men's compensation insurance is not social insurance. Should society some 
day provide for automatic compensation of its disabled members, preexisting 
idiosyncrasy or vulnerability will no longer be of consequence. The only 
issue will be : Is there a genuine disability or is the citizen a lazy loafer who 
is malingering? We have not yet attained to that Utopia and in the mean- 
time it is important to recognize that the concept of fault in altered form is 
still used as a device for making the particular employer bear risk of injury 
by paying premiums. The fault is not common law negligence, but involves 
a new principle of responsibility and a partial step toward social insurance — 
incriminating the business on the score of risks produced in its conduct; 
ergo, the injury is not compensable unless it is an injury arising out of and 
in the course and scope of employment. From this it follows that if disabil- 
ity is made up of two parts, one due to accidental injury, the other arising 
independently of it, the claimant is entitled to compensation only in respect 
to the former. If a weakened or diseased heart is injured by an accidental 
strain, the resulting disability follows directly, and usually without suspicion 
of new and independent causes. Not so in the case of the neurotic per- 
sonality : part of the resulting disability is due to the effect of the accident 
on the set stage, but new and independent factors always operate to exag- 
gerate the disability. The defect is one in actual causation, and justice can 
be done only by restricting benefits to that part of the disability due to the 
accident. Some of the compensation commissions have perceived this logical 
barrier to full compensation of traumatic neurosis. If tliey find a claimant 
is totally disabled froth neurosis, but believe the accident is responsible for 
only 20 per cent of the symptoms, they enter an award for a 20 per cent 
total disability. This device, one should note, may ‘involve partitioning of 
causation, a scientific procedure foreign to the common law, which follows an 

si The most spectacular instance is the practice, in a majority of jurisdictions, of 
allowing full awards for disability due to aggravation of preexisting heart disease by acci- 
dental injury arising out of and in the course of employment. 
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“all or none” theory of causation. At common law, a defendant s conduct 
is either a substantial cause (sole or concurring) of the plaintiff’s injury, or 
is not the cause at all. Apportionment of disability from neurosis between 
accident and independent causes is desirable to the fullest extent that the 
law of the jurisdiction permits. In jurisdictions where complete apportion- 
ment might be sanctioned, the medical examiner should endeavor to partition 
causation, and thus disability, between the accident and independent factors, 
as follows : 

1. Percentage of disability from traumatic neurosis attributable to the 
accident (10 per cent to 50 per cent) ; the stimulus involved in the accident 
will be found to range from a mere trigger mechanism to a substantial cause 
apt to produce some nervous shock or symptoms in an average person. 

2. Percentage of disability from traumatic neurosis attributable to pre- 
traumatic neurotic constitution or to non-compensable independent causes. 
(Deduct percentage determined above from 100 and verify by thorough 
study of pre-traumatic neurotic constitution, and of the post-accident factors 
likely to be aggravating or exaggerating symptoms.) 

Obviously no exact mathematical formulae can be applied, for the ap- 
portionment between accident, pre-traumatic neurotic constitution, and post- . 
accident causes requires sound clinical judgment of an impartial, competent 
neuropsychiatrist. 

The pre-traumatic personality is investigated by appropriate inquiries 
directed toward determining what neurotic tendencies or symptoms were 
already present before the alleged injury occurred. These include : 

1. Medical history: What doctors has patient seen and for what com- 
plaints? The medical history of a neurotic shows vague symptoms, often- 
times multiple, which do not incriminate any particular organ. 

2. Past school record. 

3. Matrimonial harmony or discord. 

4. Attitude toward job. Nature of past employment. Work record 
and promotions. Ability to hold strenuous job. Neurotics tend to remain 
for long periods at jobs where special concessions of various kinds are made 
to them. 

Some compensation acts would seem to authorize commissioners to ex- 
clude compensation both for preexisting disease or neurotic diathesis and for 
disabling symptoms arising from subsequent and independent causes. What 
can be done should be done in both directions. It is likely that the present 
practice of granting full compensation for the aggravation of preexisting 
disease by accidental injury is logically erroneous and socially unwise in that 
it tends to exclude those with disabilities from employment. It is true one 
can plausibly argue that as the employer, by medical examinations, has a 
sieve for sifting, he must assume the full risk of total disabilities partially due 
to accident and partially due to preexisting disease or extra vulnerability. 
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Let us see how this doctrine works out in point of social effect. The average 
incipient neurotic is capable of holding a job and supporting himself. The 
employer knows, however, that a “tiny touch” may cause the incipient 
neurotic to develop a compensable total and permanent disability. Under 
the “full liability” theory subnormal or handicapped people will be weeded 
out, and excluded from industry. This is not theory but fact, well illustrated 
by the almost complete exclusion of epileptics from industry. If the doctrine 
for which we contend be followed, a medical auditor, referee or impartial 
examiner would carefully study the case and apportion the disability between 
accident and preexisting causes. The insurer, and indirectly the employer, 
would not pay 100 per cent on a traumatic neurosis case, but only 10, 20, or 
30 per cent, or what was fair in light of all facts. This policy would be 
eminently fairer to the employer and it would tend to make the impaired 
person employable on a just basis. We favor legislative changes in com- 
pensation laws designed to permit scientific apportionment of causation in all 
cases. The alternative is to see the practice grow of sagacious employers 
using medical examination to screen out of useful service those whose 
health may be slightly impaired but who are yet capable of a productive role 
in the industrial machine. The third alternative is a statutory provision 
authorizing the impaired employee to sign a disability “waiver” in going to 
work. 32 Such a waiver releases claims for benefits in respect to accidental 
injury sustained only because of a specified preexisting defect. Statutory 
waivers help to make -handicapped persons employable, but partitioning 
causation is a more scientific- and equitable method of attaining the same 
objective, for it permits partial compensation. 

Most workmen who develop traumatic neurosis can be got back to work. 
The process requires sympathy and patience on the part of employer and 
proper psychiatric care. After allowing compensation for traumatic neurosis 
as a. matter of course, the judge may be surprised to find months or years 
later that the workman’s condition is no better. At this point the court will 
feel constrained to cut off further compensation, and often this is done on the 
ground that the claimant has stayed away from work an unreasonable time 
or is malingering. This is a convenient fiction or reflects ignorance of the 

32 The Massachusetts Workman’s Compensation Act, sec. 46, provides : 

“No agreement by any employe to waive his rights to compensation shall be valid, but an 
employe who is for any reason peculiarly susceptible to injury or who is peculiarly likely 
to become permanently or totally incapacitated by an injury may,, at the discretion of the 
department and with its written approval within one month of the beginning of his employ- 
ment, waive his rights to compensation under sections 34, 35, and 36, or any of them.” 

This provision is expected to make many partially disabled war veterans employable. 
The Supreme Judicial Court of Massachusetts has not yet had occasion to define the 
phrases "peculiarly susceptible” and “who is peculiarly likely.” However, Mrs. Emma S. 
Tousant, chairman of the Massachusetts Industrial Accident board, explains the waiver 
provision thus • Assume : “a veteran had a bullet hole in his wrist. A bone had been 

removed from it, leaving his wrist weak. Now, if he sustained an injury at work which 
stemmed out of that wrist weakness, he could not get compensation. But if an elevator- 
dropped and he broke a leg, he certainly would collect, just as any other workman m that 
elevator would collect, because that injury had nothing to do with the weak wrist. Boston 
Traveler, Tuesday, Oct. 5, 1943. 
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basic situation. Remember that benefits paid to a disabled workman are not 
so large as the earnings he is losing. He does not profit financially by con- 
tinuance of his neurosis. He has initial symptoms which produce some 
disability. If he tries to return to work, a foreman not imbued with the 
ideal of gradual and sympathetic rehabilitation, may deepen the neurosis by 
putting him to work at once on his old job. The demands are too great, and 
the workman’s failure aggravates his neurosis. During this time, the in- 
surer’s agents are apt to be investigating and questioning the reality of the 
claimant’s illness. The claimant’s financial obligations remain fixed while 
his income is cut in half. He may acquire feelings that he is the victim of 
social injustice. These factors cause the gorge of the workman to rise, 
producing psychological tensions which increase the neurosis still further. 
Some of our large industrial companies have practically no traumatic neurosis 
among their employees because they follow a program of sympathetic re- 
habilitation. The sick man is continued at his regular salary ; the reality of 
his complaint is not put in issue unless frank malingering is involved, and 
the employee is given the best medical care. He is returned to his job at an 
early date under sympathetic oversight and by easy stages calculated to re- 
build his lost confidence. It will be observed that everything possible is done 
to dissipate the sense of insecurity and frustration. The same rationale of 
rehabilitation will be required to restore veterans with war neuroses. Both 
in the compensation cases and in the veteran cases, a single lump sum pay- 
ment is preferable to protracted payment of benefits. This should be coupled 
with provision for giving the neurotic a sense of security and a program of 
gradual rehabilitation, until his restoration is accomplished. 

It is a common mistake in compensation proceedings, as in the tort cases, 
to regard traumatic neurosis as a permanent disability. It is not a provident 
thing to keep reopening awards and perpetuating installment payments, as 
some commissions do. Traumatic neurosis cases should be disposed of once 
and for all, by one award and not piecemeal. 

Alleged Conversion of “ Traumatic Neurosis ” to “ Compensation 
Neurosis.” 


Example: C developed a traumatic neurosis from an accident received in course 
of employment. This expressed itself as hysterical paralysis with certain side symp- 
toms. C was hospitalized and under psychotherapy lost practically all his symptoms, 
so reporting to I, the commission’s impartial medical examiner who had first diagnosed 
hysterical paralysis. In a few days the hysterical symptoms returned. I testified 
before^ the commission on application for further benefits, that C had been cured of 
hysterical paralysis due to traumatic neurosis and that return of symptoms was due to 
compensation neurosis. C’s claim was denied on the ground that the disability from 
which he now suffered was not caused by the accident. 


AVe do not recognize “compensation neurosis” as a condition apart from 
the original traumatic neurosis,” for the former is only one part of the total 
neurotic reaction to the original injury. The idea of a conversion in mid- 
stream from compensable to non-compensable neurosis is a tempting device 
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to enable curtailment of benefits in select cases, but it is not medically sound. 
Furthermore, we would stress the fact that temporary remission of symptoms 
in traumatic neurosis under special psychotherapy is no proof of cure. In 
such cases the neurotic symptoms are notoriously apt to recur. 

On the other hand, as we have pointed out heretofore, a vulnerable person 
may begin brooding a long while after the accident about what might have 
happened to him and to those financially dependent upon him, thereby de- 
veloping a late anxiety neurosis which should not be compensable. As 
pointed out in discussing the tort cases, proof of causal connection becomes 
more conjectural as the symptom-free time interval between alleged stimulus 
and effect lengthens. It may be denied if satisfactory “bridging symptoms” 
do not appear at once, or within a few hours or days, such symptoms being 
speedy and persistent complaints of pain, substantial nervous shock, or 
prompt and continuing deviations in psychologic behavior. The later a 
neurosis is in attaining “full bloom,” the more reason there is to suspect that 
independent and non-compensable factors may be operative. 

Traumatic Neurosis in War Risk Insurance Cases. 

The government is employer of the soldier and the latter is truly a servant 
of the state, drawing modest compensation for the heavy risks to which 
he is exposed. We draw much nearer to the concept of social insurance 
when we encounter the war risk insurance policy. Courts should and do 
follow the principle of liberal construction in dealing with the legal claims 
presented by the veteran. 

Thus, it is held that if the disability is a mental or functional condition, 
late diagnosis some months or years after lapse of the policy is not neces- 
sarily incompatible with the veteran’s contention that he was totally and 
permanently disabled from a service-connected cause when the policy lapsed. 
This is put on the ground that such conditions are more difficult to discover 
and diagnose than physical injuries or organic diseases. It is further held 
that a rather long work record between lapse of policy and filing of claim 
does not disprove the veteran’s total and permanent disability during the 
interim period, particularly if the evidence shows much. shifting of jobs and 
unsuccessful efforts at adaptation to steady employment. He is not con- 
fined to evidence of his physical condition at time the policy lapsed, though 
this is the real'issue, but is permitted to show the subsequent unfoldment of 
his disability in proving that he was totally and permanently disabled when 
the policy lapsed. These concessions are more safely made in respect to 
the psychoses than in regard to the neuroses. 

War risk insurance issued during the first world war paid benefits for 
total and permanent disability incurred before the policy lapsed. Veterans 
who let their policies lapse upon leaving service, or shortly afterwards, have 
continued to file suits claiming a present disability had become total and 
permanent before the policy lapsed. In testing the alleged cause-effect re- 
lationship in a neurosis case, we cannot accept the hypothesis of a service- 
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connected causation where there has been a substantially symptom- free 
period of as much as four to six months after lapse of the policy before ap- 
pearance of the characteristic symptom-complex. 

C. Recurrent Problems of Trial Practice. 

Rules of pleading in legal proceedings are intended to give each party 
notice of contentions his adversary will seek to prove at time of trial, thus 
eliminating surprise and affording him fair opportunity to oiganizc countei- 
testimony. The pleader is required to set forth the ultimate facts upon 
which he rests his cause of action or defense, but not to plead his detailed 
evidence. In personal injury litigation, it is generally enough for a plaintiff 
to plead the medical diagnosis of the condition allegedly caused by a de- 
fendant’s dereliction, this entitling him to prove, without pleading, all the 
symptoms characteristic of that medical complaint. This rule has been held 
applicable to traumatic neurosis. There is some question about the wisdom 
of so holding, for we have seen that traumatic neuroses are not ultimate 
entities of fixed connotation, but symptom-complexes. The symptoms form 
the basis of compensation, and they vary widely in their nature. For that 
reason a defendant is not given fair notice and opportunity to organize 
counter-evidence efifectuallv unless the plaintiff be required to plead the type 
of the neur.osis and its leading symptoms. • 

In some instances defendants have requested the trial court to charge 
the jury that traumatic neuroses, because of their subjective nature, require 
.more positive proof or more conservative compensation. The usual response 
is for the court to decline, on the ground that such a charge would unfairly 
prejudice the plaintiff’s case. The assumption underlying the requested 
charge is correct, for the several reasons we have discussed. The desired 
effect may be obtained by charges which stress more fully than heretofore the 
requirements of causation, and the duty to exclude from compensation symp- 
toms produced or aggravated by extrinsic causes. Trial courts should also 
prevent, as far as possible, undue dramatization in the trial of traumatic 
neurosis Claims. Such presentations tend to produce excessive verdicts, yet 
rules of court can hardly succeed in curtailing the dramatic possibilities en- 
tailed in trial before a jury. This being true, the need is all the greater for 
tiial and appellate courts to scan awards with watchful eye and to apply 
fi eel} the secondary corrective of reducing excessive verdicts . 33 


exhibitionism. CaU ^ d ° nC ’ f ° r instance - under rulcs of court to curb melodramatic 

plaintHF^^tonievs'mit Miss. 693, 126 So. 650 (1930), a case of traumatic hysteria, 
of the court house rl«r „! a r0ya c l rc l IS - 9 ne act was to have P examined in a room 
present! P l Stte« P "^ ^ \ r ! al > with several 3™”* ladies (X, Y and Z) 
hibitions. X Y and 7 w a ^. rava ^ by this procedure and she went into hysterical ex- 
impressions to the iurv trlTv I . mrned,ate b' Put on the witness stand and conveyed their 
i»rv , physic,! and „«ck. 

P’s attorneys and physicians to tnsl/ A, , l 525,000. The Mississippi Supreme Court took 
excessive and reversed the iurW n t r a * renc bant opinion. It held the verdict was grossly 
e\crsed the judgment lor new trial on the limited issue of damages. 
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Malingering. , 

A recurrent problem is how to prove suspected conscious malingering. 
This issue may arise in any litigated case of neurosis, directly or inferen- 
tiallyT Malingering cannot be predicated on momentary disappearance of a 
hysterical contracture when the patient’s thoughts are diverted, as this is a 
normal phenomenon. Difficult)' in proving malingering is increased by the 
fact that no two symptoms, however diverse, are incompatible in traumatic 
neurosis, for aches and pains from head. to toe with multiple side symptoms, 
none pointing to a specific disease, are diagnostic evidence of psychoneurosis. 

How, then, is one to test malingering P 

1. A careful study of the pre-traumatic personality and history is val- 
uable. If the person was an incipient neurotic one will find that he has been 
going to doctors with vague and diffuse complaints, that he has had dif- 
ficulty in personal adjustments or relations, or that he works where the em- 
ployer will make special concessions to his state of health. If this type of 
person is revealed, his neurosis is most likely real and any intentional ma- 
lingering will be by way of exaggerating severity of his symptoms. The 
careful medical examiner can usually judge the extent of “staged” exaggera- 
tion. 

2. If the person has no 'such past history, he may be a frank malingerer 
and one must focus sharply on adequacy of the described stimulus’ to produce 
traumatic neurosis in a person of average constitution. 

3. Conscious malingering in respect to hysterical blindness or some other 
ailments, can be tested by trick mirrors or ’lenses and other apparatus designed 
to make the person believe one member of his body is being tested when in 
fact another is being examined. 

4. Hysterical contracture, if it has not continued so long as to produce 
actual physical impairment, will disappear completely under anesthesia, and 
in this way can be distinguished from an organic lesion. This test demon- 
strates whether the contracture is organic or psychological in origin but 
proof that it is of the latter variety does not prove conscious malingering. 

5. All sorts of methods must be used to prove that the subject actually 
performs the functions which he asserts have been lost. Claim agents may 
take motion picture “action shots,” persons who call may find the hopeless 
cripple walking, or the like, and other evidence contradictory of the plaintiff’s 
claims may be discovered. Where a plaintiff confesses in court that she 
purposely exaggerated the severity of her symptoms, this circumstance will 
require closest scrutiny of the amount of damages awarded by the jury, but 
will not upset it, if without reliance on plaintiff’s testimony, one can see from 
independent medical evidence that the plaintiff did suffer substantial injury 
for which the award is not excessive. 

34 Conscious malingering: We adopt Wcchsler’s definition that ''the individual becomes 
a malingerer only when he consciously and .purposely, in order to deceive, to evade respon- 
sibility, or to derive gain, feigns illness and voluntarily tries to reproduce signs and symp- 
toms which he really does not have, or extravagantly exaggerates minor ones which he lias. 
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6. A defendant is entitled to have medical experts who have observed 
the plaintiff’s demeanor and reactions on trial of the case take the stand and 
give any opinion they may have reached concerning presence of conscious ma- 
lingering. One court has held that an expert cannot describe the plaintiff’s 
demeanor, as the jurors can see that for themselves, but this seems to be 
an artificial and undesirable restraint, for the trained eye of the medical expert 
will see significant features which the layman might miss. Furthermore, an 
expert should always be encouraged to expose the basic facts upon which he 
rests his opinion. 

The reader will see that traumatic neurosis is the flowering stalk of a 
previously planted seed, the recurrent breaking open of an old scar, the fur- 
ther damaging of a cracked vase so that it will not hold water until mended 
once again, indeed a veritable Pandora’s box full of idiosyncrasies, multiple 
mechanisms and ambiguous causations. It has taxed the scientific technics 
of medicine, and we do not wonder that it should have strained the methods 
of the law now available for fixing a fair compensation. 

We said in the beginning that the law-medicine problems which revolve 
around the traumatic neuroses are vexed and vexatious. We say so again. 
If we have put forward a useful rationale for orientating the problem of 
proof, we have gained our goal. 



THE DIETARY FACTOR IN THE ETIOLOGY OF 
PERNICIOUS ANEMIA * 

By John Martin Askey, M.D., F.A.C.P., Los Angeles, California 

Addisonian pernicious anemia is known to develop in accordance with 
genetic, racial, climatic and geographic determinants. The hypothesis that the 
disease is of dietary origin has been advanced. If dietary deficiencies cause 
Addisonian pernicious anemia, they must explain the natural distribution and 
the natural history of the typical form of the disease. ■ ' 

The Natural Distribution of the Disease. Pernicious anemia is geo- 
graphically distributed. It is rare in Asia, common in Northern Europe, 
Canada and the Northern United States. It is less common in the Medi- 
terranean and Southern European areas, in South America and Southern 
United States. 

Racially, it is extremely rare in the Asiatics, Negroes and Egyptians. 
Constitutionally, the light complexioned, fair haired types are susceptible; 
the pigmented types resistant . 1 There is a tendency to familial grouping in 
the susceptible races. 

Clirnatically, in the United States, it varies in incidence according to 
Petersen and Mills, 2a with the storm track areas. Smith 211 ascribes the dis- 
tribution to variation in effective solar radiation. 

What Are the Essential Objective Criteria in Typical Addisonian Per- 
nicious Anemia? Macrocytic hyperchromic anemia, glossitis, bone marrow 
and nerve tissue changes are not specific objective criteria. They may be 
produced by other mechanisms than that producing Addisonian pernicious 
anemia . 3 They are pathognomonic only when they have been proved to 
result from a deficiency of the special anti-pernicious anemia liver principle. 
The essential objective changes in pernicious anemia are those involved in 
the depletion of this essential liver principle. There are three such constantly 
associated objective findings in the patient in relapse, permanent histamine 
refractory anacidity, permanent reduction of Castle’s intrinsic factor, and 
reduction of the stored anti-pernicious anemia liver principle. This appears 
to represent a primary composite triad of objective criteria, essential in the 
pathogenesis of the disease. The anemia, bone marrow changes, and nerve 
changes are secondary developments. Only as composite findings are the 
three criteria significant. - The loss of the intrinsic factor of Castle, although 
essential, is not, alone, pathognomonic of Addisonian pernicious anemia. 

It has been found to be absent in patients who had malignant destruction 
of the pylorus , 4 ’ 6 in sprue , 0 and in multiple intestinal anastomoses. 7 ’ 8 Castle 

* Received for publication May 21, 1943. 

From the Department of Medicine, University of Southern California School of 
Medicine. 
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observed the disappearance and return of the intrinsic factor in a patient who 
had intestinal stenosis . 9 It has been shown to disappear transiently during 
pregnancy . 10 The manner of its loss, not the loss per se, is its pathogno- 
monic feature iiTAddisonian pernicious anemia. 

Even the loss of the anti-anemic liver principle does not, alone, denote 
the disease. It can be induced by other mechanisms than that producing 
Addisonian pernicious anemia. It has been shown to occur with cancer of 
the pylorus 11 and in sprue.® 

The mere existence of the triad is not pathognomonic of Addisonian 
pernicious anemia. It is essential, but it can exist theoretically in other 
conditions.® 

The specific features about the triad are its specific chronology of de- 
velopment and the precise relationship of the findings to the disease. The 
anacidity is invariably present; it is a long standing precursor and is per- 
manently refractory to histamine. The loss * of intrinsic factor is invariably 
demonstrable, and is permanent. The triad is constantly associated with no 
other disease. Although its components may theoretically occur in isolated 
cases of other diseases, they do not show the above precise characteristics. 

The Natural History of Pernicious Anemia. The natural history of the 
development of this essential objective triad suggests a long period of evolu- 
tion. The chronology is apparently a development in orderly sequence of 
anacidity, loss of intrinsic factor, and loss of the anti-pernicious anemia liveV 
principle. 

The period of anacidity alone represents the potential stage of pernicious 
anemia, the hazard varying from a negligible one in ordinary individuals 13 
to a fairly high one in blood relatives . 18 The time of onset is variable, sup- 
posedly congenital in some, but in others it is known to be acquired . 13 

The potential disease enters the latent stage with the onset of reduction of 
the intrinsic factor. At this period, the fundamental etiologic objective 
change of the typical disease has occurred. There now exists the defective 
physiology producing reduction of the specific liver principle. 

The active stage, marked by abnormal blood, bone marrow and nerve 
tissue changes, occurs when the stored anti-pernicious anemia liver principle 
drops below the critical level necessary for normal hematopoiesis and nerve 
nutrition. 


llie successive stages, potential, latent and active, merge into each other 
without sharp definition, marked by no significant transitional signs or symp- 
toms. Ihe gradual objective changes are apparently reflected in the in- 
sidious subjective changes described by Addison. ■ “The patient can hardly 
fix a date to his earliest feeling of that languor which is shortly to become 
so extreme. ^ Hus, then, is the natural history of typical Addisonian per- 
nicious anemia. Definitive data as to the etiologic effect of diet must ade- 


m f nt thcre is insufficient intrinsic factor to produce a 
not a vSyoT' '' 3 hl ° l0gIC assay - Gok,hame r 1ms shown that a reduction, 
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quately explain this natural history of development. Anemias which are not 
produced by this orderly mechanism are not typical pernicious anemia and 
can be excluded from this study. 

1 he cause of the typical form must be determined before considering the 
atypical. Anemias without achlorhydria are atypical. Anemias associated 
with retention of intrinsic factor are not Addisonian pernicious anemia. 
Anemias in patients who have lost intrinsic factor but not the hydrochloric 
acid secretion are not typical. 

Can Diet Deficiencies Produce Either Typical Addisonian Pernicious 
Anemia or the Early Essential Objective Changes in Proper Sequence f We 
may approach the problem by asking the following questions: 

1. Is the incidence of the disease higher in areas where undernutrition is 
prevalent ? 

2. Are the diets prior to the onset of Addisonian pernicious anemia 
deficient ? 

3. Do individuals with known, long standing diet deficiencies develop 
this form of anemia or its essential early criteria? 

4. Can dietary deficiencies produce the essential findings in experimental 
animals? 

Is the Incidence of Addisonian Pernicious Anemia Higher in Areas in 
Which Undernutrition Is Prominent? There is no correlation between the 
natural distribution of the disease and poor nutrition. It is found chiefly 
among those who use a diet high in protein and meat and are well fed. It 
is lowest among the people where famine, undernutrition and avitaminoses 
are common. In China, Yang and Keefer 14 found prior to 1931 only four 
’of 25,000 hospital admissions who had pernicious anemia. In 1941, 
Snapper 10 said that in the admissions to the Peiping Union Medical College 
Hospital since 1921, only six patients could be found in whom the diagnosis 
seemed to be justified. In all six, however, some signs could be found which 
seemed to distinguish them from real pernicious anemia. He does not be- 
lieve that they suffered from genuine pernicious anemia. In contrast, in 
North America three or four in every 1,000 patients admitted to general 
hospitals are found to have pernicious anemia. 10 In India, where Wills 1 ' 
described tropical macrocytic anemia which she attributed to deficient diets, 
pernicious anemia is practically unknown. There are few authenticated 
instances. 18 Erulkar 19 speaks of Addisonian pernicious anemia but de- 
scribed no patients. Tropical macrocytic anemia is also prevalent in the 
Malay States, China and the. West Coast of Africa. In these areas, also, 
pernicious anemia is rare. In Java, all gradations of undernutrition and 
avitaminosis are always present. If loss of intrinsic factor and development 
of pernicious anemia were attributable to either acute or chronic undernu- 
trition, it should be reflected in an increased incidence of the disease in Java. • 
De Langen -° states that during a period of 20 years he did- not encounter 
one patient among the natives. 
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Arc the Diets Prior to the Onset of Addisonian Pernicious Anemia De- 
ficient? Few detailed studies of the diets preceding the manifestations of 
pernicious anemia have been made. Minot and Murphy, in theii classic 
paper in 1926, said: “We have noted it -is not uncommon for these patients to 
have consumed throughout life unusually large amounts of food rich in fats. 
Patients with pernicious anemia also may give a history of partaking for 
years of some other type of one-sided diet.” Cornell _1 studied the diets 
used by 26 patients during 10 years before the onset of symptoms and signs 
of pernicious anemia. He concluded that “on the whole, these individuals 
have consumed fairly average diets. Their diets, in most cases, were the 
same over the ten year period as those of their nearest associates, who did 
not develop pernicious anemia. It is probable, therefore, that pernicious 
anemia is not due, fundamentally, either to excess or deficiency of any type of 
food.” 

Ungley and James 22 studied the diets used by 15 patients preceding the 
onset of pernicious anemia. Six had used a diet especially deficient in meat 
and green vegetables. The remaining nine had used diets that appeared 
to be normal. They found no difference in the preceding diets of those with 
and without spinal cord lesions. 

Unfortunately, dietary histories of patients prior to relapse do not fur- 
nish precise data. It cannot be said whether any deficiencies noted preceded 
or followed reduction of the intrinsic factor. Thus, diet abnormalities 
found years before relapse still might be due to the anorexia and taste per- 
versions of the early active stage. They might represent concomitants of 
the early stage and not precursors. The aversion to meat reported by many 
patients for a variable period is probably an abnormality of the latent and 
early active stage. There are apparently no precise data upon which any 
marked diet deficiencies in individuals with Addisonian pernicious anemia 
may be based, save for the period just before manifestation of the disease. 

Can Dietary Deficiencies Produce Addisonian Pernicious Anemia ? Spe- 
cifically, can dietary deficiencies cause a loss of the antipernicious anemia 
liver principle by the mechanism by which it is lost in typical Addisonian 
pernicious anemia? The nature of the disease precludes any planned human 
experimentation with prolonged diet restriction. Natural experiments are 
available, however. 


In India, many Mohammedan women live on diets largely vegetarian, 
high in carbohydrates and low in protein and the vitamin B complex. This 
produces, in many instances, a macrocytic hyperchromic anemia, but hydro- 
c i one acid is usually retained in the stomach. The anemia does not respond 
to t ic. akin-West anti-pernicious anemia fraction (Anahaemin)* 23 and, 
tius, is apparently not due to a deficiency of the specific antipernicious 
anemia principle. Ihe dietary factor lacking cannot be Castle’s extrinsic 

and West. 5 ' 30 ™' 11 ^ Bntlsh Dru S Houses) is an extract prepared by the method of Dakin 
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factor and the anemia cannot be ascribed to the mechanism which operates in 
Addisonian pernicious anemia. 

In Northern China, Snapper 15 says the diet is generally, deficient in 
protein, calcium, vitamins A, C and D but is sufficient in vitamin B. Here a 
macrocytic anemia very similar to that occurring in India results, so de- 
ficiency in vitamin B cannot be the factor in its production. 

In Puerto Rico, diets deficient for years in meat, milk, eggs, whole grain 
cereals and butter are found prior to the development of sprue.® The ma- 
jority of those with macrocytic anemia retained intrinsic factor sufficient to 
provoke a significant reticulocyte response after the administration of beef 
muscle. Loss of Castle’s intrinsic factor was demonstrated in two instances 
by a biologic assay. In one, loss of .the anti-anemic liver principle occurred. 
Hydrochloric acid was retained in the stomach. In the majority of these 
patients with sprue, there was retention of acid and of intrinsic factor. 
There was no constant relationship of the essential triad as is found in per- 
nicious anemia. Therefore, in sprue even though certain components of the 
triad occasionally may be present, they are seldom all present, the charac- 
teristic sequence of their development does not occur, and they bear no precise 
ctiologic relationship to the anemia. The deficient diet associated with the 
production of sprue does not induce a macrocytic anemia which can be ex- 
plained by the mechanism producing pernicious anemia. 

In the Southern United States, diets deficient in calories, protein, calcium, 
phosphorus and the known vitamins over a period of years lead, not to the 
development of pernicious anemia, but to pellagra. Macrocytic anemias 
with loss of hydrochloric acid and Castle’s intrinsic factor may occur, but it 
is not a constant association. 21 ’ 25 The anti-pernicious anemia liver principle 
was not lost in the one case tested. 20 Achlorhydria occurs in about 70 
per cent. 

Response to the Administration of Liver Extract. The macrocytic 
anemias of the tropics, of pellagra, and of sprue respond to the injection of 
liver extract, and for this reason they have been ascribed to a deficiency 
of the anti-pernicious anemia principle. Cohn's liver fraction G, which 
is usually employed, contains two distinct anti-macrocytic anemia prin- 
ciples — one the specific-pernicious anemia principle, the other the anti- 
macrocytic anemia principle effective in tropical macrocytic anemia. 27 Re- 
sponse to the administration of liver extract by injection apparently cannot 
establish that an anemia is due to deficiency of the specific anti-pernicious 
anemia principle unless a more purified extract, such as the Dakin-West 
fraction, is employed. . 

Tropical macrocytic anemia does not respond to the Dakin-West (Ana- 
liaemin) fraction. 23 Wills described 23 one instance of macrocytic anemia of 
sprue which did not respond to the administration of the Dakin- West frac- 
tion. Such data are meagre, because in most instances treatment is with 
Cohn’s fraction G. Other data suggest that the deficiency causing these 
anemias is not one of the specific anti-pernicious anemia principle. A much 
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, arEM dose of liver extract is needed for nutritional macrocytic anemia, and 
for' macrocytic anemias of pellagra and sprue than » needed for per- 
nicious anemia. in relapse. 23 


Clinically, these macrocytic anemias _ 

than they have to Addisonian pernicious anemia. 1 hey do not show the in- 
creased hemolysis of pernicious anemia, nor the frequency of neurologic in- 
volvement. Diet deficiencies are common to all, and the character of the 

deficient diets is similar. , 

To summarize, deficient diets in man over a period of years may be 

demonstrated to produce macrocytic anemias, but not commonly by the 
mechanism operative in Addisonian pernicious anemia. They aie apparently 
not due to deficiency of Castle’s extrinsic factor, to loss of the intrinsic factoi 
nor to loss of the specific anti-pernicious anemia principle save in such rare 
instances that it cannot be of etiologic significance. 

Diet deficiencies apparently do not produce cither manifest pernicious 
anemia or the early essential objective changes. 

Can Dietary Deficiencies Produce the Essential Findings of Pernicious 
Anemia in Experimental Animals ? Dietary observations on experimental 
animals must face fundamental objections. Pernicious anemia does not 
occur spontaneously in animals. 20 Similar syndromes are analogues which 
serve only to direct the study of the human prototype. It is difficult by any 
means to produce a satisfactory picture of pernicious anemia in an animal 
which might be used as a test animal for the determination of liver potency. 30 
Few lower animals have the same mechanism of production of the anti- 
pernicious anemia liver substance as is found in man. Only in the hog 
does the physiology of production of this principle seem similar enough to 
justify its use as an experimental animal. This similarity is a broad one, 
however, and cannot be accepted with respect to details without inducing 
faulty inferences. This has been illustrated by the inference that Castle’s 
intrinsic factor in man was produced in the pyloric glands and Brunner’s 
glands because this was true in the hog. Fox 31 demonstrated by biologic as- 
say that the intrinsic factor in man was probably secreted in the fundus type 
of gland and not in the “pyloric gland organ” as- occurred in the hog. 

Only in the hog has the essential triad of objective findings been produced 
*** deficiencies. 3- This followed the use of a modified Goldberger- 
Wheeler diet. The same diet in man, however, does not produce Addisonian 
pernicious anemia, nor the essential triad. It usually produces pellagra. 33 
he same diet m the dog produces black tongue, not the essential triad. 
iJehcient diets administered to monkeys produce conflicting results. The 
marked nutritional macrocytic anemia produced by Wills 31 was not analogous 

in a T mia k did not res P onci t0 refinecl Hver extract effective 

sirffilat die? rger ^ P ' r ° dUCe a similar anemia in n1onke y s b Y a 

is confu <dru! 1 C 3 o.° n °i sucb results obtained on experimental animals to man 
g ra ler nan illuminating. Diet deficiencies which produce the 


have more similarities to each other 
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essential objective triad of pernicious anemia in the remote species, the hog, 
fail to produce pernicious anemia either in the nearest phylogenetic species to 
man, the monkey, or man himself. Results ‘in experimental animals can be 
of crucial significance only when diets which produce the triad in animals are 
used in man and produce pernicious anemia. Acceptable data must be based 
upon example rather than upon analogy. 

Discussion 

By correlation of diet with- manifest Addisonian pernicious anemia and 
with the early essential objective criteria, no essential relation can be estab- 
lished between diet deficiency and the incidence of manifest or early Addi- 
sonian pernicious anemia. Diet, apparently, is not a factor in initiating the 
disease. Is the geographical distribution, then, dependent upon climatic 
or upon racial determinants? In the same climatic environment, there is 
definite racial difference in the incidence of Addisonian pernicious anemia. 
Friedlander 1 found this true in Boston. In Java, only the white races de- 
velop the disease. Pure blooded negroes do not develop pernicious anemia 
in the same climate as Caucasians. 

Where the racial factor is constant, and the climatic factor is variable, 
varying results occur. 

In China and Japan, although the climate varies radically in Northern 
and Southern areas, there is no varying effect upon the incidence. There is 
little or no pernicious anemia in any area in either China or Japan. Pure 
blooded negroes apparently do not develop pernicious anemia in either the 
Northern or Southern states in the United States. Among the white races 
of the United States, however, there is a lower incidence of the disease in 
those living in the Southern states. . 

Climate, apparently, .is of secondary importance to race in producing the 
incidence of pernicious anemia. This is probably true, also, of Javanese, 
East Indians and other Asiatics. These races are relatively immune, re- 
gardless of the environment. In other races, exemplified by the white races 
in the United States, among whom the incidence is relatively high, climate is 
a factor . 2 

Racial factors best explain the national geographic distribution. Purely 
racial factors are hereditary factors. If the loss of intrinsic factor is a 
racial trait, it must be an hereditary trait. Heredity thus emerges as ap- 
parently the only adequate explanation for the natural distribution and the 
natural history of Addisonian pernicious anemia. 

An inborn genetic defect is accepted as the cause of loss of intrinsic factor 
in many individual instances. The reluctance to accept this as the cause of 
all pernicious anemia has been due to an inability to demonstrate it as the 
cause in certain individual instances, and the uncertainty as to the parts 
played by race, diet, climate and geography. 

Inability to demonstrate a family pedigree in an individual patient con- 
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stitutes no valid objection to the theory of hereditary transmission. A 
recessive gene carrying a genetic fault may pass undetected throng 1 an un 
limited number of generations. Hereditary predisposition would appear to 
be responsible for the disease both in certain races and in certain individuals. 

The following hypothesis for the genetic origin of Addisonian per- 
nicious anemia seems compatible with the available data. 

Faulty genes tending toward loss of Castle’s intrinsic- factor are ap- 
parently distributed in varying quantities in different races. The genotype 
in a rigorous climatic environment loses gradually the intrinsic factor but 
tends to retain it in warmer climates. Dietetic external conditions have no 
effect upon the rate of development of this loss. During the gradual deple- 
tion, however, a diet rich in extrinsic factor may postpone or a diet contain- 
ing a frequent ration of liver may prevent the manifestations of the active 
stage of the disease. 

Since liver is rarely a constant dietary ingredient, those individuals with 
the genotype for pernicious anemia eventually will manifest the disease if 
they live long enough. In the races where die genetic fault is comparatively 
common, the hereditary nature is evidenced by a frequent increased familial 
incidence, and a tendency toward a constitutional or hereditary type. 

The acceptance of heredity as the cause of Addisonian pernicious anemia 
would make a program for the prevention of the disease feasible. The 
potential cases should be found among the bloo’d relatives with achlorhydria. 13 
Grouping of all blood relatives by the histamine gastric analysis into those 
with acid and those without acid would identify the vast majority of the 
genotypes who later will develop the disease. 


Conclusions 

1. Diet deficiencies cannot account satisfactorily for the production of 
Addisonian pernicious anemia. 

2. The natural distribution, which is racial, geographic and climatic, can 
be adequately explained by hereditary factors. 

3. An active program for prevention is thus justified by which potential 
cases may he sought among blood relatives. 
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PSYCHOTHERAPY * 

By S. Katzenelbogen,! M.D., F.A.C.P., Washington , D. C. 

Psychotherapy may be defined as treatment by means which appeal to 
both intellectual and emotional functioning of the individual. It uses pro- 
cedures which require special knowledge and training. In addition to, but 
also independently, of such procedures, psychotherapy makes use of and is 
inadvertently influenced by factors involving the therapist, other persons in 
contact with the patient, and events affecting him. This definition implies 
that psychotherapeutic influences may be present in any medical treatment, 
in any relationship of the patient with others, in anything he is subjected to 
or comes in contact with, insofar as such varied relationships, things, and 
events somehow affect the patient. Such a broad definition necessarily 
postulates that aside from psychotherapy as practiced by specialists, psycho- 
therapy is being carried out on a much larger scale by physicians practicing 
any branch of medicine, by psychologists, educators, social workers, nurses, 
and others coming in contact with the patient, although they'may not intend 
to use and remain unaware of using psychotherapy. 

Is Psychotherapy an Art or a Science ? The answer is that it is both. 
And so it may be added, is any other medical treatment and the practice 
of medicine itself. ' The vast application of psychotherapeutic influences, 
whether used knowingly or not, and the varied success attained by the un- 
initiated account for the much credited contention that it is an art; further 
arguments in favor of its being an art point out that it deals with so-called 
“intangible elements” of the human organism. Of course, intellectual and 
emotional reactions of a person are different from physiological reactions, 
the latter being, so to speak, palpable physical phenomena. Psychological 
reactions are nonetheless observable and lend themselves - to study just as 
comprehensively as many a physical or chemical phenomenon. Bear in mind 
that human beings form an opinion of the prevalent personality traits and 
modes of behavior of their friends. On the basis of their knowledge ac- 
quired from observation they have a pretty accurate idea of how those 
friends might react under certain known circumstances. It is obvious, how- 
ever, that in the practice of psychotherapy, as in that of any other field of 
human endeavor and activity, aside from knowledge and experience, the 
personal equation of the therapist plays a role which cannot be too strongly 
emphasized. Not all those trained similarly in the same surgical clinic turn 
out to be surgeons of the same ability. So it is, generally speaking, with 
psychotherapists. Adequate or inadequate application of psychotherapy in 
individual cases will be determined not only by the extent of the experience 
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and knowledge of the psychotherapist but also by his skill m making use of 

his experience and knowledge. , , .. 

Scope of Psychotherapy. Although the aim of psychotherapy and it 

procedures is psychological in nature, it does not follow that so-called physi- 
cal diseases, i.e., abnormal functions of organs, are outside its domain in- 
sofar a§ certain somatic disorders of functional origin are recognized to be of 
psychogenic origin, the rational therapy in such instances will be the one 
which aims primarily to treat the cause— the abnormal function of the per- 
son — rather than essentially the result, i.e., the abnormal function of oigans. 
Moreover, even in certain of the so-called organic-structural diseases, psycho- 
therapy may be a useful adjunct for the reason that disturbed function of 
organs affects more or less the intellectual and emotional functioning of the 
person — the host of the physical disease. Thus, the field of psychotherapy is 
not limited to psychiatry — to treatment of psychotic and psychoneurotic 
patients. It should be included in the therapeutic armamentarium of medi- 
an the treatment primarily of physical diseases of psychological origin 


cme- 


and also, within certain limits, of organic-structural diseases. 

Problems. Two sets of problems face the psychotherapist: (a) Medical 
problems, and (b) problems deriving from the interrelationships between the 
patient and his immediate environment or community. Although it is not 
possible to draw a clear-cut demarcation between these two types of problems, 
nevertheless, they offer distinct points which need special emphasis. 

1. The medical problems include complaints by the patient regarding his 
physical or mental health or both. In certain instances the sole or main 
complainer will be not the patient but those in contact with him,' the emphasis 
being on the trouble caused by the patient’s behavior to others in his environ- 
ment. However, the outstanding common feature of the complaints either 
by the patient or by those in his environment, or by both, is that they are 
centered on the patient’s health. Whatever opinion is prevalent as to the 
causal relationship between the ill health of the patient and his position in the 
environment, the fact remains that neither the patient nor his relatives and 
friends nor others in contact with him bring forth human relationships as a 
special problem. 

2, The other problems with which the physician-psychotherapist must 
cope include human relationships as the central issue, though there may also 
be bodily complaints. The patient himself, although feeling healthy in every 
lespect, complains of being- unsuccessful in school or in his occupation, of 
being unpopular, of not being able to adjust adequately in his family and 
in his social relationships outside his home. He may or may not recognize 
his own fauhy behavior; he may shift the blame wholly or in part to others, 
f lim "L fl ’ e m f ht , nnt wholI >' incorrect. In other instances the patient 

reco™ Js it 0^1 uTf ted ' b “‘ “ S behavior - attitudes ' 

on* ,. m *’ 1:5 llf<: uncomfortable for those around him. Those 

others, however, or some of them at least, may be not wholly correct in 
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blaming the patient entirely and not finding any fault whatsoever with them- 
selves. 

Thus the psychotherapist, whether he deals only with essentially medical 
problems or with problems apparently involving only social relationships, 
must bear in mind two possibilities : The one is that even though the patient’s 
difficulties are wholly concentrated on his bodily feelings, his family and 
social relationships may also be potent factors. The other possibility is that 
in case the whole emphasis is laid on the patient’s inadequate social relation- 
ships, or whenever the social relationships of the patient present a problem 
at all, one must not forget that in any relationship there are at least two 
partners. One of the prerequisites of adequate psychotherapy, therefore, is 
to bear in mind the possibility that under certain circumstances the treatment 
of the patient cannot be expected to be successful unless and until it is sup- 
plemented by changing his position in the environment or 1 by trying to take 
care of the inadequacies in the environment. 

Modes of Approach of Psychotherapy. The ultimate goal of psycho- 
therapy is to attack the very cause of the patient’s difficulties. It aims, 
therefore, to derive its methods from the etiologic and pathogenetic concepts 
prevalent in psychopathology. Like medical treatment, psychotherapy aims 
to be etiologic and pathogenetic or genetic-dynamic in the psychiatric par- 
lance. However, etiologic and pathogenetic treatment, being necessarily 
restricted by limitations in our knowledge of etiology and pathogenesis, must 
yield to other less ambitious modes of treatment. For the sake of an orderly 
discussion, I suggest treating the varied psychotherapeutic procedures under 
two headings': 

I. Non-Specific Psychotherapy 

II. Specific or Genetic-Dynamic Psychotherapy 

I. Non-Specific Psychotherapy. As the term suggests, this therapeutic 
approach aims to relieve the patient of his troubles, as far as possible, with- 
out claiming to attack specifically the roots of the evil. To use an analogy, 
this therapeutic approach is comparable to'the so-called symptomatic treat- 
ment in medicine, although the guiding principles of the two therapies are 
totally different. Medical treatment aims to treat the abnormal function 
of organs, or to build up the physical resistance of the organism or to do 
both; psychotherapy directs its means of attack solely toward the mental 
functioning of the person, regardless of the apparent nature of the disorders 
— physical or mental. Non-specific psychotherapy uses various procedures, 
to all of which applies at least one common denominator, i.e., the absolute 
prerequisite of good rapport between the psychotherapist and the patient. 

In this patient-physician relationship the partners are not equals; it is a re- 
lationship of a weak person who seeks the help of a strong one. The patient 
believes in the superior knowledge and ability of the physician he chooses to 
help him. This faith creates a very fertile background for mental influences. 
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With this preparedness of the patient to receive those influences, the phy - 
cian has the opportunity to exercise his ability to aftect the mtellectual an 
mental functioning of the patient. This is being accomplished throu b 
various ways and means, some of which operate even without the active 
participation of the psychotherapist. Thus the very fact that the patient 
is aware of the accessibility of the care he wants is apt to have a beneficial 
effect. Furthermore, any happening which will heighten the prestige of the 
therapist outside his actual contact with the patient will also strengthen the 
passive beneficial influence of the former on the latter. When the patient 
faces the psychotherapist, another also rather passive factor is therapeutically 
effective. I allude to the therapist’s attentive and sympathetic listening to 
the patient’s story of his difficulties. The benefit the patient gets from this 
phase of contact with the therapist may be attributed to several factors: 
The therapist’s desire to understand the substance and nature of the patient’s 
troubles and, above all, his recognition of the reality of these troubles, in con- 
trast with the attitude of those who heretofore have shown the patient, ex- 
plicitly or implicitly, unmistakable evidence of their feelings that his troubles 
were more imaginary than real. This display of respect, understanding, and 
a humane sympathetic attitude by the psychotherapist-— 1 ‘who knows better” — 
toward an individual who is burdened with feelings of inadequacy, who is a 
weakling insofar as alone lie cannot cope with his difficulties, has tremendous 
therapeutic potentialities. In the process of recounting the story of his 
troubles the patient finds a certain relief from emotional tension. And last 
but not least, — still in the phase of passive psychotherapy — from these va- 
rious factors, each of which has its relative therapeutic value, the patient 
derives hope, another very potent therapeutic agent. 

This part of the psychotherapeutic contact, called, somewhat artificially 
and only for didactic purposes, the passive part of psychotherapy (attentive 
listening by the therapist to the patient’s story and his attentive attitude to- 
ward the patient constitute action), is accompanied and followed by the 
therapist s more active participation. The tools used in the active phase of 
non-specific psychotherapy will be only mentioned here: Reassurance, per- 
suasion,^ suggestion, and the extreme degree of suggestive action, hyp- 
nosis. 1 ’ - 3 It should be pointed out, however, that hypnosis in certain of its 
aspects (as an adjunct therapeutic procedure) belongs rather to the specific 
(genetic-dynamic) psychotherapy. 

To reemphasize the essential factors entering into the non-specific psycho- 
therapy^ my description of the latter begins with the statement that pro- 
mes it uses require, first of all, good rapport between the psychotherapist 
and the patient. Two factors determine its establishment, the one being 

With &e therapist The pat5ent must willingly 
ept the treatment and be receptive of mental influences, reassurance per- 
suasion and suggestion. Suggestibility, an average normal human trait 
becomes abnormal in both of its extremes-abovelnd below 
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For the purpose of non-specific psychotherapy, suggestibility above that of 
the average run-of-the-mill person is useful. Although it is a characteristic 
personality trait, it is important to bear in mind that it is apt to be strength- 
ened or weakened by another factor which rests with the therapist. The 
latter must inspire in the patient, and also in others in contact with the 
patient, respect and authority. The higher the therapist’s professional 
standing and his prestige in the community, the greater his chances to have 
an influence on the intellectual and emotional functioning of his patient. 
Moreover, he must be able to impress the patient as being not solely and not 
essentially interested in the "case” in a detached, scientific manner, but his 
attitude must convince the patient that his physician has the best human feel- 
ings for the patient’s suffering and that his sole object is to help him. This 
combination of professional authority and sympathetic attitude on the part 
of the psychotherapist plus a patient who is a willing and capable recipient 
of mental influences constitute the ideal background for psychotherapy, 
more especially the so-called non-specific form. Unfortunately, like many 
other good things in life, these very ideal conditions for successful psycho- 
therapy also contain the seeds for reverses, apt not only to jeopardize the 
reasonably expected good therapeutic results but also to create new troubles 
or to magnify the existing ones. I allude to what may be called “Negative 
Psychotherapy.” 

Negative Psychotherapy. Because of the confidence of the patient in 
the professional expertness of the physician, confidence strengthened by the 
affective component in their relationship, the physician must constantly be on 
his guard, i.e., he must always remember that whatever he does or says is 
apt to have an impact on the patient. One very serious difficulty in the 
therapist’s position lies in the fact that, as in any other human relationship, 
his similar mode of behavior under similar circumstances may impress va- 
rious patients and relatives in entirely different, albeit, opposite ways. Un- 
fortunately it does happen now and then that the irreproachable, highly quali- 
fied behavior of the physician produces entirely unexpected adverse effects 
on the patient, either directly or through the criticism of the relatives and. 
friends of the patient. A colleague of mine of a very high academic stand- 
ing and equally high professional reputation, in the role of a consultant, took 
great care in carrying out a very comprehensive physical examination which 
consumed more time than an average ordinary physical examination does. 
The patient’s immediate reaction was that the “professor” did not feel sure 
ofTiimself; otherwise, it would not take him so long to carry out the ex- 
amination. The- effect of the physician’s attitude on the patient, faultless and 
even praiseworthy as it may be, depends not on his attitude alone but also on 
the personality make-up of the patient and of those close to him. However, 
experience shows instances in which the physician’s behavior is manifestly at 
fault and has. definitely harmful effects on the patient. One speaks in such 
instances of “iatrogenic diseases,” i.e., functional disorders of psychogenic 


PSYCHOTHERAPY 


417 


origin for which the physician is to be blamed. 4 By that one means that 
certain remarks made by the physician to highly suggeshHc divnta als^are 
responsible for causing or protracting complaints of various lI . lnc “ es ' “ ' 
ihe reader’s attention is called to the following galaxy of physician s remarks 
to patients : “You should never go out on the street alone. You may collapse 
any minute.” “Your arteries are slightly hardened.” Your aorta is a 
little enlarged.” “Touch of TB.” “Your heart is small. „ Grumbling 

appendix.” “Slightly raised blood pressure.” "Flabby heart. Instead 
of a heart you have a piece of fluttering cheese cloth.” “The cells of your 
stomach are dead.” “Neurotic ” “psychoneurotic,” “psychopathic ” ' neuro- 
pathic,” “inferiority complex,” “mother fixation.” Whatever significance 
those terms might have had to the doctors who used them, they were accepted 
by those concerned as meaning disease. These allegorical and metaphorical 
expressions testifying to a sense of humor, imagination, and literary ability 
of their authors certainly were used under inappropriate circumstances and 
indeed had adverse effects on their patients. 

II. Specific — Genetic-Dynamic — Psychotherapy. By definition this treat- 
ment is expected to derive from the knowledge of the “dynamics” or - 
"mechanisms” ; i.e., the knowledge of the cause or causes of the illness and 
their mode of action. This definition needs to be supplemented by the state- 
ment that it is not enough and not even the essential thing that the therapist 
alone feels that he knows the dynamics. It is, in addition, absolutely neces- 
sary that the patient himself accept intellectually and experience emotionally 
what appears to be the causative dynamic factors, that he, so to speak, relive 
the experiences which had become the genetic-dynamic factors of his troubles. - 
The question arises, how does one go about it in eliciting the dynamic ma- 
terial? How does one proceed to make the patient face his past experiences, 
to make him grasp and feel their significance in his present troubles ? The 
choice of the method will be determined by the therapist's concepts of psycho- 
pathology. The therapist who holds the view that only those experiences in 
' the past life, and particularly the experiences of early childhood, which the 
patient apparently has completely forgotten, are the essential dynamic factors 
will regard Freud’s psychoanalysis as offering the most significant psycho- 
pathological concepts and the free association technic as the only valid and 
thorough therapeutic method. On the other hand, the therapist who has the 
conviction that experiences occurring in any phase of the life of the patient 
may become potent dynamic factors in his illness will choose the method of 
studying the patient throughout his life. The study will deal with life 
experiences of which the patient is more or less completely aware and 
tnose ot which he becomes aware in the process of discussion of events, ex- 
periences which may or may not have any apparent connection with the 
1 ° r ?f te " It will also deal with those emotionally 

-md nni g ! J, 6651 / 68 ’ stnvin S s which may he only faintly recognized 
‘ ccep e jy the patient and which sometimes become, so to speak, 
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revealed to him through his dreams. In short, the two types of the genetic- 
dynamic psychotherapies derive from the concept that the present difficulties 
of the patient are determined by his past life experiences. The very essential 
difference between them lies in the fact that one type relies essentially if not 
exclusively on experiences buried in the 'unconscious, and the other relies 
essentially on either spontaneously conscious life experiences or those which 
can be brought into consciousness through discussion. Thus, to reach their 
aim, the two types of therapeutic procedures have to analyze the mental 
functioning of the patient, i.e., their tool is analysis of the psyche. How- 
ever, the term “psychoanalysis” is generally identified with a special technic 
— the so-called free association technic. The therapist'- who analyzes the 
mental functioning of the patient, in other words, who does psychoanalysis 
without using the special free association technic, has no trade name to offer 
which would adequately convey the very essence of his therapeutic procedure. 
The term “distributive analysis” 3 * is certainly not telling. It would seem 
rational to apply the terms “psychoanalysis” and "psychoanalytic” treatment 
to any therapeutic procedure which tries to influence both the intellectual and 
emotional functioning of the patient through a study, an analysis, of his 
personality function, i.e., reactions to experiences throughout his life, ex- 
periences of which he is aware or unaware. One may further be more 
specific in making a distinction between: 1. Genetic-dynamic psychotherapy 
which makes use of the free association technic. 1 ’ 2 2. Genetic-dynamic 
psychotherapy which makes use of the personality study, i.e., the study of the 
function of the person throughout his life under varied circumstances. 3 ’ 5 

For current use the following terms are suggested : 

1. Psychotherapy with the use of the free association technic. 

2. Psychotherapy with the use of the personality study. 

Psychotherapy Which Makes Use of the Personality Study. Only broad, 
general principles will be outlined here. 

' This type of psychotherapy finds a sound background in Meyer’s teach- 
ing of psychobiology. Rennie in his recent formulation correctly called 
this type of treatment psychobiological therapy. 5 Its procedure consists 
essentially in discussing with the patient not only his complaints and problems 

for which he seeks the help of the therapist, but also varied problems and 
topics, some of which obviously are related to his difficulties, whereas others 
have no apparent connection with them. It should be noted that whatever 
the topics might be, their discussions have one common goal : to further the 
study by the patient himself of his modes of reactions to life experiences. 
To begin with, the discussion deals directly with and centers on the com- 
plaints and problems formulated by the patient himself and by those in. close 
contact with him. In certain instances, the therapist will be faced chiefly 
with complaints by others rather than by the patient himself. On the other 
hand, the patient may be right in his conviction that the difficulty lies not with 
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him but rather with those who complain about him. Sometimes the environ- 
ment although in itself not unusual, is one that does not click with ceitain 
personality trends of the patient— his idiosyncrasies, susceptibilities, modes 
of acting— which again by. themselves cannot be considered as being much 
beyond the normal range of human reactions. One of the tasks of the 
therapist may then be to deal with the environment, by changing its attitude 
toward the patient or by removing the patient from an environment unwhole- 
some for him. I suggest that in so handling the situation, one accomplishes 
an important part of genetic-dynamic therapy, inasmuch as an attempt is 
made to bring about the patient’s, recovery or improvement by trying to af- 
fect tiie cause or causes of his difficulties or at least certain factors contribut- 
ing to them. In most cases, however, whether or not the environment of 
the patient is to be blamed as an adverse contributing factor, there must be 
something wrong with the patient himself, since, although he cannot take it, 
cannot find a modus vivendi in his environment, yet he does not attempt to 
free himself from it, or is unable to do so. 

The problems the psychotherapist has to cope with are not only those 
of maladjustment. The mutual . relationship between the patient and his 
environment may not give rise to complaints from either side. The patient’s 
behavior may be such that it does not in any way adversely affect his environ- 
ment, nor is the latter objectionable to the patient. Nevertheless, while 
carrying out his daily activities adequately and behaving satisfactorily, the 
patient himself may be the sole sufferer, being badly in need of medical and 
psychiatric help. The necessary conclusion to be drawn from the state- 
ments made thus far is that it is the therapist’s duty first and foremost to try 
to learn as much as possible about the complaints and problems involved as 
they concern both the patient and his environment; i.e., to obtain as com- 
prehensive a history as possible, gathering information not only from the 
patient but also from whatever source information may be available. 

Taking the History of the Illness and Psychotherapeutic Interviews. In 
the discussion of the non-specific psychotherapy, it was pointed out that the 
establishment of good rapport between the therapist and the patient is a sine 
qua non for any type of psychotherapy. Psychotherapy based on personality 
study requires the patient’s willingness and readiness for a determined -effort 
to take an active part in the treatment. He must be willing to discuss not 
only his complaints and immediate problems but also experiences and events 
of the more or less remote past. It is reasonable to admit a priori that the 
patient will not care to bring forth certain of his experiences, that he will 
try to omit certain events, that he will be cautious to avoid discussion of 
i uations which might lead to revelation of material which he wants to re- 

n 1Vl ° n ’ ° r J le 1 wi11 not discuss cer tain events for the reason that he 

bei„° i, !«r arc , them ; If the * bought to' recognize that his 

for the snee m !•", d , ,S ? ussions directed b y *e therapist is essential 

e treatment, it is to be expected that he will get interested 
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in such discussions. One can hardly expect, however, that the patient's 
interest will be greatly aroused if the therapist takes a detached matter-of- 
fact attitude without impressing the patient that he is vitally interested — as 
he actually should be — in the topics he or the patient brings forward for dis- 
cussion. It follows that the taking of the history marks the beginning in 
the establishment of the necessary adequate patient-physician relationship and 
traces the pathway for its further development. The scope of the history is 
much wider ; it gives the patient the opportunity, in recounting the story of 
his life, to become aware of and feel certain experiences which prove to be 
significantly revealing to the patient himself ; it also opens avenues for further 
therapeutic sessions, insofar as certain events, personal experiences brought 
forth in the history, may be taken up for more comprehensive discussions 
with the patient for the purpose of treatment. Thus, the taking of the his- 
tory is part and parcel of the personality study and the first step in the 
psychotherapeutic situation. 

The discussion in subsequent psychotherapeutic sessions of the mode of 
application of the general principles thus far dealt with is beyond the scope 
of this paper. 
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IMPENDING MYOCARDIAL INFARCTION ' 


By Leo Waitzkin, M.D., Baltimore, Maryland 

In 1937 Fell,* and Sampson and Eliaser = described “preliminary” or 
“premonitory” pain in 15 (50 per cent) and 29 (48.1 per cent) t of their 

cases of acute myocardial infarction. • , 

Since this subject is deemed of considerable importance, we are rccoul- 
ing our experience and impressions. Of 61 consecutive cases of acute in- 
farction treated in the past two years, 17 had premonitory symptoms. They 
are summarized in table 1. Additional data are given in 5 cases. 

The symptoms have the following characteristics : 

1. There may be one or more episodes of spontaneous prolonged cardiac 
pain, mild or severe, with or without a preceding history of coronary artery 
disease. 

2. Cardiac pain of short duration, on customary or no exertion, suddenly 
appears where none existed before. 

3. In patients with preexisting angina pectoris, cardiac pain appears on 
rapidly decreasing amounts of exertion or at rest. 


Symptoms precede infarction by a few hours, days, or weeks. Individual 
attacks of pain last minutes to hours. In one instance, pain lasted seven 
days. The attacks are considered to be the result of ischemia caused by 
occlusion or rapid narrowing of a coronary artery, with probable intermittent 
reflex vasoconstriction of other arteries to explain apparent inconsistencies 
in the response of pain to effort (cases 13 and 16). 

During this preliminary period, physical examination, blood pressure, 
temperature, and leukocyte count are unchanged. Electrocardiographic ab- 
normalities may be found, which may be due to previous myocardial damage 
of some duration; but there maj f be S~T and T-wave contours suggesting 
recent change (figure 1 ; and Feil’s article, case 15). The electrocardiogram 
may be perfectly normal. A normal record does not rule out impending- 
myocardial infarction. 

While experiencing symptoms premonitory of another infarction, two of 
our cases, convalescing from an acute attack, had electrocardiograms showing 
progressive changes toward normal until the second infarction occurred 
(cases 13, 14; figures 1, 2). The third tracing in figure 1 might be inter- 
preted as showing changes suggesting fresh myocardial activity. 

n tluee cases summarized below, we had interpreted all the symptoms 

as premonitory m nature and evidence of acute infarction came as a surprise 
l cases 4, lo, 14). 1 


* Received for _ publication April 16, 1943. 

+ U - S - Marine Hospital, Norfolk, Virginia, 

of cases, but on an nnsteted'Son-a sinCe * iS ” 0t based 0n the totaI 
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' Of the 17 cases, infarction followed five hours after strenuous activity 
in one (case 2) ; during or after usual mild activity in six (cases 1, 3, 11, 15, 
16, 17) ; during rest in six (cases 4, 5, 9, 12, 13, 14) ; and during sleep in 
four (cases 6, 7, 8, 10). 

Of two placed at complete bed rest, infarction occurred on the fifth and 
tenth days (cases 13, 14). Of two at bed rest with bathroom privileges, in- 
farction occurred at rest on the first and third days (cases 4, 12). In one, 
infarction occurred after 13 days of moderate restriction of activity (case 
16). 

Of the 17, two died — seven and 60 hours after severe infarction (cases 
12, 16). Of the other 44, eight died. 

After acute infarction has happened, it is easy to reconstruct the pre- 
monitory symptoms and to evaluate them correctly. When confronted with 
a suspected case, however, the problem is more difficult. Five possibilities 
.exist. 

(1) Infarction may not develop at all, and without treatment. This 
may occasionally happen when there has been an isolated, prolonged, spon- 
taneous cardiac pain in a case of angina pectoris of some standing. 

(2) Infarction may have already recently occurred. 

(3) Infarction may possibly be averted by treatment. 

(4) Infarction will develop regardless of what is done, but conceivably 
may be minimized. 

(5) Infarction may not develop for several weeks after the occurrence of 
premonitory pains, so that one’s suspicions are lulled and treatment relaxed. 

That infarction may sometime? w avoided by restricting activity in suv^ 
pected patients is cv-* 1 t0 speculation, since there is no way of knowing that 
it might other" /lSe have occurred. We have had, however, several patients 
wnuse threatening symptoms, suggestively premonitory, subsided arid it is 
felt that treatment may have averted infarction. The benefit frequently 
following a period of restricted activity in angina pectoris is well known. 
This probably occurs through increased arterial collateralization of affected 
areas. 

That the severity and mortality of infarction are minimized when occur- 
ring at enforced rest is debatable. 2 An opinion may only be reached after 
considerable data on this subject have accumulated. 

It may be asked whether complete bed rest might not, in some of these 
cases, slow blood flow critically in a precariously narrowed artery and pre- 
cipitate thrombosis and infarction. 

In our present state of knowledge, if impending infarction is suspected 
from the presenting symptoms, marked to complete restriction of activity is 
advisable, with sedation, analgesics, and vasodilators when indicated. Sev- 
eral weeks’ rest is recommended, since it usually takes that long, according 
to experimental data, 3 for effective collateral vessels to develop. The nature 
of subsequent treatment will depend on existent symptoms. 
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' Even with these measures infarction, and death will be inevitable m some 
cases because the speed of collateral growth will be unable to keep abreast 
of the circulatory losses being suffered through rapid narrowing or occlusion 
of an artery. Where cardiac pain does not respond to nitrites, the mtia- 
venous use of aminopliylline, gr. is advocated in the hope of dilating ves- 
sels supplying critical areas of the myocardium and to decrease any existing 
vasoconstriction. We have seen the measure dramatically relieve a patient 
of very severe protracted anginal pain where nitroglycerine and morphine hat 
failed. 

Papaverine, gr. Vz to 1 intravenously, has been suggested for treatment 
of the acute phase of infarction. 4 - 0 Animals given papaverine are less prone 
to develop regional vasoconstriction and ventricular fibrillation following 
coronary ligation. 0 It may prove to be of value in the treatment of pro- 
longed cardiac pain where reflex vasoconstriction might be present/ 

There is experimental evidence 7 that the area of acute infarction and the 
immediate surrounding zone of impaired nutrition may serve as an irritable 
focus causing vasoconstriction in other parts of the myocardium through a 
vagal reflex. It is thought that many deaths from acute infarction may re- 
sult from ventricular fibrillation beginning in these ischemic areas. 

It has been suggested on the basis of animal experimentation 1 that 
atropine and aminophylUne be given to prevent such a fatal outcome. Al- 
though these data are not conclusive, such therapy deserves cautious trial. 
The theory is that atropine will cut down the intensity of the vagal reflex. 
Dosage recommended is 1/75 of a grain intravenously every four hours. 
Such doses might produce harmful effects. If. there is a marked increase of 
•rate in a badly damaged heart, the precariously balanced cardiac circulation 
may not be able to forestall a relative ischemia, with further infarction or 
fatal ventricular fibrillation. In a rare case, intravenous atropine can have 
an opposite effect. It has produced complete A-V block with a pulse rate of 
30. 8 A marked slowing of the heart rate may also be injurious because it 
may decrease the existing coronary circulation and endanger the viability of 
areas already poorly supplied. 

Case Reports 

Case 13. A 70 year old ship’s engineer had been perfectly well until 10 days 
e ore entry. One morning, just before starting to work, he felt a spontaneous, very 
.strong Pressure m the inid-sternal region. This lasted only five minutes. He worked 
r T y , an ? ? ad no discomfort The second morning, after some customary 
it lasted Wminutef ** ^ ° f mid ~ sternal pressure. Although less intense, 

mornte^he fiSV m } veek . fr< f- he sta y ed at borne or took short walks. Every 
while he walked about ° f moderate m id-sternal pressure. It occurred 

right. 1 1 houSe - and was relieved by rest. Between attacks he felt all 

The next^dayh there two attacks at rest, each lasting 10 to 15 minutes, 

lasted 10 and 20 minutes Att ? whlle walkin S ar ound the house. They 
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His heart was normal in size, sounds, and action. Blood pressure, pulse rate, 
temperature, leukocyte count were normal. 

Since impending infarction was suspected, he was put on absolute bed rest. 
Electrocardiogram that day suggested a recent anterior myocardial infarct (figure 1). 
Sedimentation rate was 21 mm. per hour (normal, to 10 mm.). 



Fig. 1. Case 13: First EKG, day of entry; second EKG, sixth day of entry; third 
EKG, ninth day of entry, one day before second infarct; fourth- EKG, thirteenth day of 
entry, three days after second infarct ; fifth EKG, nineteenth day of entry, nine days after 
second infarct. 

For the 10 days following hospitalization, he daily had about five mild to marked 
attacks of substernal pain at rest or during sleep. They lasted five to 20, rarely 30 
minutes, and were very definitely and promptly relieved after taking nitroglycerine. 
The longer attacks occurred when the patient delayed taking nitroglycerine to see if 
the pain would disappear without medication. There was no fever, change in the 
heart sounds, blood pressure, or pulse rate. On the fifth day, electrocardiogram 
showed regressing T-wave changes, consistent with a healing infarct. On the eighth 
and ninth days he experienced several five-minute periods of interscapular aching 
not influenced by nitroglycerine. On the tenth day, he had two rather severe attacks 
of pain, one interscapular, the other substernal, for four and two hours respectively, 
not relieved by nitroglycerine. On the eleventh to thirteenth days he had a tem- 
perature of 37.2 to 37.6° C. Leukocyte count was 12,600. Heart, blood pressure 'and 
pulse rate remained unchanged. He was thereafter asymptomatic. Electrocardio- 
grams showed fresh infarction. 

Case 14. One year prior to admission, a 61 year old ship’s cook began to have a 
mild steady ache in the left shoulder while working or after walking 50 yards. This 
would last five minutes and be relieved by rest. 
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Case 16. Five and a half weeks before entry, a 59 year old ship’s cook. had sharp 
aching precordial pain lasting a few minutes. It came after running for a street car. 
He felt well enough to continue his work, but two nights later was awakened by a 
similar brief attack of pain. Two weeks before we saw him he stopped working be- 
cause of sluggishness, weakness, dyspnea on exertion. At home he felt quite well 
until the day of entry, when he had another attack at rest similar to. the others. 

Examination was completely negative. Electrocardiograms showed low voltage, 
inverted T„ and T 3 (figure 3). Since impending infarction was suspected, he was 
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Fig 3. Case 16: First EKG, before exercise; second EKG, after exercise until breathless, 
no pain; third EKG, 11 days later, following acute infarction. 


observed for 10 days, ambulatory and asymptomatic. He was exercised until 
breathless without experiencing any pain, but there were produced electrocardio- 
graphic changes very similar to the pattern of his subsequent infarct. He was dis- 
charged and continued to rest, confined to his home. Three days later, while un- 
dressing, he suffered 5 very severe myocardial infarction and died in 60 hours. 

Case 4. A 63 year old seaman first noted very mild pressure over the lower 
right chest brought on by exercise or a heavy meal. This continued for two years, 
and for the preceding three months he had increasingly marked pressure on decreasing 
exertion and after a large meal. It now began to be felt over the lower left chest 
and lower sternum also. Finally, he would have severe symptoms several times a 
day after any kind of exertion. Rest would bring relief, and further exertion would 
cause a recurrence of pain. 

One week before entry, an electrocardiogram was taken and found normal. Re- 
cause of the frequency and persistence of symptoms he entered the hospital. 

On examination, the heart was found normal ; blood pressure was 102 nun. Hg 
systolic and 62 nun. diastolic; leukocyte count was 8500. 
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On the day of entry, while sitting by his bed, 
subsided shortly after- taking nitrogiycenne gr 
similar spontaneous pam seemingly relived y 
temperature rose to 37.4” C, and persrsted for 

Electrocardiograms taken after the appearance 
changes of myocardial infarction. 


he had a typical brief pain which 
1/100. The next day he had a 
nitroglycerine. Two days later, 
three weeks. Coupling appeared, 
of these features showed acute 
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Fig. 4. Case 6 : First EKG, one year before infarct ; ’ second EKG, day of infarct ; 
after eight hours of pain ; third EKG, seven days after infarct ; fourth EKG, 20 days after 
infarct. 


Case 9. An unusual case of preliminary pain in the right arm for seven days be- 
fore acute infarction. 

One week before entry, a 54 year old seaman developed a gnawing ache over the 
ventral surface of the right forearm and biceps. It was rather persistent and grad- 
ually became worse. A few hours before entry, while he was resting in bed, the pain 
became excruciating and he noted slight substernal pain. 

When seen, he was weeping and beating his arm on the pillow to “knock. out the 
pain.” The next day, the chest pain became more pronounced. He developed fever, 
marked leukocytosis, pericarditis, ventricular tachycardia, and electrocardiographic 
changes of acute posterior infarction. 


Comment 

Acute myocardial infarction is preceded by premonitory symptoms in a 
goodly percentage of cases. - 

In a patient previously well cardiac pain, however brief and mild, sud- 


430 


LEO WAITZKIN 


denly appearing during rest or customary activity, may imply existing or 
imminent mycardial infarction. 

In a case of preexisting angina pectoris, cardiac pain, more readily pre : 
cipitated by effort or beginning to occur at rest, may imply existing or im- 
minent myocardial infarction. 

One or more episodes of spontaneous prolonged cardiac pain may precede 
myocardial infarction. 

In considering symptoms suspected as premonitory, it must be recog- 
nized that myocardial infarction does not inevitably follow them; but the 
strong possibility that it may should lead to heightened suspicion and thera- 
peutic precautions. 
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A PT TNTCO— PATHOLOGIC STUDY OF 100 CASES OF 
ACUTE AND CHRONIC GALL-BLADDER 

DISEASE * 

By. W illiam Johnson, M.D., F.A.C.S., B. E. Malstrom, M.D., and 
Bruno W. Volk, M.D., Galesburg, Illinois 


For the purpose of correlating the clinical manifestations and morpho- 
logic changes in gall-bladder disease, we studied the case histories of 100 
patients who had been operated upon during the last 10 years. 

There were 81 women and 19 men. The average age was 46.4 years. 
Three patients were over 70 and the youngest was a girl of 15. Table 1 
shows the incidence according to age. 

In 71 patients calculi were present, and in 29 the disease was non-cal- 
culous in type. Eighty-six patients were admitted during a more or less 
quiescent interval. Fourteen showed acute symptoms at the time of ad- 
mission consisting of tenderness, a palpable mass in the right upper quadrant, 
fever and leukocytosis. At operation 11 of the 14 had calculi. 


Table I 

Incidence According to Age 


Age 

Calculous Series 

Noncalculous Series 

Males 

Females 

Males 

Females 

10-19 yrs. 


2 



20-29 yrs. 


3 


3 

30-39 yrs. 

2 

15 

2 

4 

40-49 yrs. 

3 

16 

3 

4 

50-59 yrs. 

3 

16 

4 

6 

60-69 yrs. 

2 

7 


2 

70-80 yrs. 


2 


1 


Etiology. Gall-bladder disease is essentially a chronic disease. Although 
acute cholecystitis does 'occur, most of the so-called acute cases are either 
lecuirent or acute exacerbations of infection in a chronically diseased gall- 
bladder which has caused trouble for some time. 

Infection may reach the gall-bladder through various routes. It may 
ascend from the duodenum by way of the papilla of Vater. Following in- 
fluenza and pneumonia the infection may enter the gall-bladder through the 
lepatic route, whereas the portal route may carry infection after typhoid 
fever and colon bacilli infection. When an inflamed colon or duodenum 
is m direct contact with the gall-bladder the infection may enter by direct 

w-tvoTn’ T d t l ie mfectlon ma y s P r ^d from the liver or the pancreas by 
way of the lymph stream. ■ 

* Received for publication April 3, 1943 
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Pregnancy is an etiologic factor because of the interference with the nor- 
mal emptying of the gall-bladder. It has been shown in animal experiments 
that only when the uterus is empty will the gall-bladder respond to the ad- 
ministration of fat. Although none of our patients was pregnant at the time 
of admission, 45 of the calculous series and 18 of the non-calculous gave a 
history of one or more pregnancies. 

Typhoid fever as an etiologic factor is becoming less common. A his- 
tory of typhoid fever was elicited in only two patients and in none of the 
cases was it possible to recover typhoid bacilli from the bile. 

Symptoms. The difference between the symptoms of the two types of 
gall-bladder disease is only one of degree and not of kind. The cholecystitis 
is the essential condition. The calculi are only incidental and aggravate an 
existing inflammation, but in themselves are not capable of producing chole- 
cystitis, as inflammation is due to infection with microorganisms. The 
longer the cholecystitis has been present, the more likely it is to be complicated 
by calculi. McEvedy found that calculi are absent in 20 per cent of patients 
with definite cholecystitis. McCarty, in studying 21,523 cases at the Mayo 
Clinic, found that only 65 per cent of the surgically removed gall-bladders 
contained stones. In our 86 patients with chronic gall-bladder disease, 
calculi were present in 60. 

Analyzing the symptoms present in this group of 86 cases we find dis- . 
tention, flatulence, belching, nausea and vomiting, loss of weight, fever in a 
negligible percentage of the chronic cases, jaundice, and the vague com- 
plaints of indigestion, discomfort in the epigastrium, and sour taste. Table 
2 shows the distribution of these symptoms in the calculous and non-calculous 
cases. 

Table II 

Relative Incidence of Signs and Symptoms in 86 Cases of Chronic Calculous 
and Noncalculous Cholecystitis 
(60 patients had concrements; 26 had stoneless gall-bladders) 


Symptoms 

Calculous Series 

Noncalculous Series 

No. 

Per Cent 

No. 

Per Cent 

Distention and belching . . 

20 

33.33 ' 


73.07 

Constipation 

14 

23.33 


26.92 

Vomiting and nausea 

45 

75.00 

‘‘ ' 7 

38.46 

Colics 

40 

66.66 

lull 1 "'ll 1 ' iilM llMnilfe 

38.46 

Jaundice 

.19 

31.66 

4 

15.38 

Typical symptoms of gall- 
bladder disease 

45 

75.00 

12 

46.15 

Vague symptoms of ab- 
dominal distress 

5 

8.33 

7 

26.92 


Cholecystography. In our experience cholecystography shows accurate 
diagnosis in well over 90 per cent of the cases. Graham and Cole state that 
cholecystography is merely a method of studying the functional- activity of 
the gall-bladder rather than a means of indicating the exact pathologic lesions 
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^ent. It does not give tlie final diagnosis aitd ts °nly to be considered 

as a contributory aid for the q£ a tho , ogi c gall- - 

toms are more reliable than the roentgenologtc report o ‘ P Iesions 

bladder. The cholecystograptac findings m ration to he pat 8 

found at operation are frequently *■»«£*■* "°« °j,Xv of the ' 
Which visualization showed a delayed function o aine d bjlc< 

sees*- -~ 

M "Sutistoo- of gall-bladder disease is questionable even 

though the visualization tests suggest a normal function. 

Forty-one cases of our series of chronic cholecystitis studied by cholc 
cystography showed a poor or malfunctioning gall-bladder, and of these 33 
were distinctly pathologic at operation, three were slightly so and two ^showed 
indefinite changes. On the other hand, three cases showed negative results 
of the visualization test but definite disease at operation, such as thicken 
and scarring of the gall-bladder wall with or without pencholecystic 

The error of the -cholecystographic diagnosis was greatest in the cases 
with either faint shadow or delayed function without stones, whereas the 
Graham-Cole test proved correct in those cases in which there was a faint 
shadow or no visualization of the gall-bladder with distinct evidence of 

calculi. _ . 

Pathology. Pathologists are not in entire agreement as to what is a nor- 
mal gall-bladder. It is estimated that 30 to 50 per cent of all adults over 30 
years of age have chronic cholecystitis in one form or another. It is a well 
known fact, confirmed at autopsy, that many patients with definite disease of 
the gall-bladder never had symptoms. The normal gall-bladder shows 
lymphocytic infiltration. Lymphoid follicles in the submucosa may be 
numerous and are commonly found. 


Table III 

Relation of Cholecystographic Results to Pathologic Findings in Gall-Bladders 
Operated on as Chronic Cholecystitis 


Cliolccystograpldc Findings 

Definite Lesions j 

Indefinite Lesions 

Normal Gall-Bladders 

No. 

Per Cent 

No. 

Per Cent 

No. 

Per Cent 

Poor or nonfunctioning gall- 
bladders 

n 


mg 


1 


Normal functioning gall- 
bladders 

H 




n 



In our series, 47 chronically diseased gall-bladders were removed at 
operation and examined histologically; 25 contained stones and 11 were free 
from calculi. In both varieties we could distinguish three types of gall- 











434' WILLIAM JOHNSON, B. E. MALSTROM, AND BRUNO W. VOLK . 

bladders: (a) those which showed signs of clinical activity; (b) those re- 
moved during the quiescent intervals, and (c) those removed because of 
vague symptoms of pain in the upper abdomen and indigestion over a long 
period of time. In these cases there was a certain asymmetry of the patho- 
logic process. In a considerable number we observed a patchy distribution of 
the inflamed areas. Inflammatory changes were usually more advanced in 
the region of the fundus and in the body of the gall-bladder; they were more 
pronounced in the areas adjacent to the liver than in the free portions of the 
wall, which seems to confirm the theory of spreading of the infection by 
direct continuity from the liver. 

True ulcers of the gall-bladder are very rare, and we found only three 
in our series, all occurring in the acute cases with calculi. 

The histologic examination of the chronically diseased gall-bladders 
proved that the microscopic changes are very seldom an accurate index of the 
severity of the symptoms. Gall-bladders which were supposed to be respon- 
sible for the most aggravating symptoms of cholecystitis showed almost no 
change at microscopic examination. Lymphocytic infiltration is no criterion 
of chronic cholecystitis ; small round cells may be present in the normal gall- 
bladder wall even in childhood. They may be found as small solitary lymph 
follicles or they may be diffusely distributed throughout the wall, especially 
in the submucosa, probably as a part of a general lymphatic hyperplasia. 

The thickening of the gall-bladder wall may be extreme in one degree; 
in one of our specimens the ^vall was 1.5 cm. thick. In some cases the thick- 
ening is due to fibrosis ; the connective tissue replaces the muscular and elastic 
tissues and the resulting scar tissue converts the gall-bladder into an inert sac 
containing an extremely contracted cavity. In the majority of our cases, 
however, the gross specimen appeared markedly thickened, whereas on section 
the mucosa and muscularis appeared quite normal.' The thickening was due 
to a marked edema of the subserosa. In some of our specimens fat was 
collected in the subserous and muscular layers, a factor which also con- 
tributed to the apparent extreme thickening of the gall-bladder wall. 

Of the 12 cases which on gross examination had marked thickening of ' 
the wall, only one showed fibrosis of all coats of the gall-bladder, the other 
11 exhibiting marked edema in the subserosa. All the specimens con- 
tained calculi, usually large solitary stones. We rarely found a considerable 
number of smaller concrements in that type of gall-bladder disease. Some- 
times a gall-bladder contracted markedly after fixation simulating a gross 
thickening of its wall, a feature which was clarified at histologic examination. 

The epithelium of the gall-bladders, as a rule, showed no change. As 
•Boyd points out, it is remarkable how intact the surface epithelium is even 
in the worst looking gall-bladders. Only in the three specimens where ulcers • 
were found could desquamation and destruction of large areas of epithelium 
be observed. 

Five of the examined gall-bladders had a normal mucosa and showed 
no marked evidence of inflammatory reaction. 
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With the exception of some chronically diseased gall-blatldci s wind 
showed an edematous and markedly swollen wall with dense lymphocytic 1 - 
filtration, abundant formation of granulation tissue and thickened swollen- 
villi, in the subacute or quiescent cases, the remaining 35 specimens wcic 
divided into two groups: (a) those with slight lymphocytic infiltration where 
a small number of lymphocytes was scattered throughout the mucosa and 
partly through the inner layers of the muscular coat, and (&) those cases with 
marked diffuse or focal small round cell infiltration throughout the wan. 
The infiltrating cells were lymphocytes, plasma cells and cells of wandering 


mononuclear type. 

Fourteen cases were only slightly infiltrated with lymphocytes, whereas 
21 exhibited marked small round cell infiltration. The calculous as well as 
the noncalculous variety were almost equally distributed in either group, a 
fact which again proved that stones are not essential in the production of 
cholecystitis but that their presence may only be an aggravating factor in the 
existing inflammation. 

Rokitansky-Aschoff sinuses were observed in a high percentage of our 
cases. The hernia-like outpouchings of the mucosa frequently passed 
through all coats of the wall, here and there forming small dilated hags in the 
subserosa or in the serosa. Since they were found in the normal as well as 
the diseased gall-bladders, they certainly do not indicate the severity of the 
cholecystitis. We observed, however, that the Rokitansky-Aschoff sinuses 
were rather shallow in all cases where the muscular coat was hypertrophic. 

In nearly all the specimens the submucosa showed an increase of the 
connective tissue and the walls were only slightly infiltrated by small round 
cells, even where the subepithelial mucosa was densely infiltrated by lym- 
phocytes. 


The muscularis and subserosa showed considerable change and were also 
involved in .the cases in which the mucosa apparently was quite normal. 
The muscular coat rarely takes an important part in the thickening of the 
gall-bladder wall. We found hypertrophy of the muscularis in four cases, 
two of the calculous type and two of the noncalculous variety, which suggests 
that hypertrophy of the muscularis is not necessarily associated with the 
presence of stones. In our cases, the hypertrophy of the muscular coat was 
manifested by an increase in the size and to a certain degree in the amount 
of the smooth muscle cells. As a rule, the thickening of the muscularis was 
more prominent in the mid-portion of the gall-bladder than on both ends. 

Fdema, though never as outspoken as in the serosa, was found in seven 
o our c ironic cases showing a slight spreading of the smooth muscle fibers 
and commonly exhibiting a diffuse infiltration of small round cells. The 

tenSw^rf ie < ? >at when P resent always was associated with an ex- 

ensrve edema of the subserosa which is one of the outstanding features of 

“ ° bse - rved in a11 

ce» for \ reVea ' ed 3 marked of the wall. Ex- 

pt edema, the charactenstic lesions in the subserosa were dilated capil- 
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laries and lymphatics, areas of hemorrhage, and focal collection or diffuse 
initiation of chronic inflammatory cells. In our five cases with much in- 
volvement of the serosa, two were of the noncalculous and three of the cal- 
culous variety. 

Five cases of hydrops were found, all with stones. ,The histologic ex- 
amination showed a rather thin wall. The mucosa was intact but atrophied, 
showing only a small number of short sessile villi. The muscular as well 
as the sub-serous coat revealed a high degree of atrophy, and the wall was 
diffusely infiltrated by a relatively small number of chronic inflammatory 
cells and fibroblasts. The contents were sterile. 

If a pyogenic infection is superimposed, empyema of the gall-bladder may 
develop, a complication we found in four cases of the calculous type. His- 
tologically, there was thickening, especially of the muscular and subserous 
coats. The mucosa contained gangrenous patches with sloughing off of 
varying sized areas. The wall was diffusely infiltrated by numerous in- 
flammatory cells and showed hyperemia as well as dilatation of the lymphatics 
and pronounced edema of the subserosa. In one case the vascular supply was 
damaged, producing thrombosis of the arteries of the submucosa followed 
by necrosis and gangrene of the mucosa. ' 

Cultures were sterile in two of the four empyemata. In a third case 
we found staphylococci and B. coli in comparatively small numbers. 

Seven of our histologically examined gall-bladders were acutely inflamed 
and of the calculous variety. The inflammation probably was due to an 
acute obstruction of the cystic duct. The characteristic features were edema 
especially in the outer coat and diffuse infiltration of the wall with lympho- 
cytes and polymorphonuclear leukocytes which were most marked in the 
muscularis and subserosa. Compared to acute inflammation of the appendix, 
it is remarkable that the gall-bladder is infiltrated by a relatively small num- 
ber of polymorphonuclear leukocytes and that the lymphoid elements show- 
ing diffuse or focal infiltration in some of our cases were the predominant 
inflammatory cells. The gall-bladder wall showed distended blood vessels 
and lymphatics as well as patches of recent hemorrhage. In one specimen 
there were multiple small abscesses in the wall. The surface epithelium 
showed large areas of desquamation. 

The pathologically acutely inflamed gall-bladder is not always identical 
with the clinically acute cholecystitis. Not infrequently after the subsidence 
of fever, leukocytosis, pain and tenderness, the gall-bladder removed at 
operation may show evidence of acute inflammation. On the other hand, the 
histologic feature of recovery of acute cholecystitis is the appearance of 
eosinophiles in the gall-bladder wall, as we found in two cases. The clinical 
symptoms in these cases had subsided 10 days before operation. Besides the 
finding of eosinophiles the microscopic examination revealed the signs of 
chronic inflammation and repair, thus confirming the clinical symptoms. 

The appearance of lipoid in the gall-bladder has created widespread dis- 
cussion. Mentzer showed that cholesterosis is present in 37 per cent of 
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o-all-bladders seen at necropsy and in 22 per cent of surgical specimens. In 
our series we found 10 lipoid gall-bladders, seven of the calculous and three 
of the noncalculous variety. The lipoid deposit, which is an ester of choles- 
terol, in most cases is confined to the epithelial cells in the tips of the villi of 
the mucosa of the gall-bladder, lying for the most part at the base of the 
cells. In two of our gall-bladders it was scattered throughout the stroma. 
The lipoid in the gall-bladder, as a rule, is of no practical importance, al- 
though it may be the first stage of an aseptic process which can eventually set 
free concretions of cholesterin, thus forming a nucleus for further deposits. 
Although it is often an additional finding in chronic cholecystitis, it is like- 
wise found in normal specimens. Aschoff and Boyd found it as frequently 
in the normal as in the diseased gall-bladder. 

Gall-bladder disease is quite often associated with involvement of the 
liver. In our series the liver was affected in eight of the calculous cases and 
one of the noncalculous, the involvement varying from a thickening of the 
capsule to enlargement, mottling of the liver and abscess formation. 

The pancreas may be affected by direct extension as well as by the hema- 
togenous or lymphatic route. In our series the pancreas showed enlargement 
and diffuse fibrosis in five cases. In none of the cases showing involvement 
of the liver or pancreas was a microscopic examination of the diseased organs 
done. 

The appendix was removed in 37 cases at the time of cholecystectomy. 
The inflammatory changes in 32 appendices examined microscopically are 
to be considered as coincidental, as many of them were either definitely nor- 
mal or showed approximately the same percentage of chronically diseased ap- 
pendices as found on microscopic examination of . appendices studied at 
autopsy. 

Pericholecystic adhesions were present in 39 cases, 24 calculous and 15 
noncalculous. They varied from slight adhesions of the fundus to the duo- 
denum to extensive fibrous adhesions involving the whole gall-bladder as 
well. They apparently had no bearing on the preoperative symptoms as 
quite a number of patients who complained of severe and frequent biliary 
attacks showed none or just a few adhesions at operation. The post- 
operative course also revealed no connection with the presence or extent of 
the pericholecystic adhesions. 

Table 4 shows additional operative findings in the 86 cases. 

. Tina/ Results. Follow-up reports were received from 72 patients, 65 
with chronic cholecystitis and seven with acute inflammation. The period 

of observation following discharge from the hospital varied from five months 
to nine years. 


Of the 65 patients with chronic cholecystitis, 35 of the 45 who had 
stones were either permanently cured or greatly improved, four had only 
temporary complete relief, and six showed no improvement at all. Of the 20 
patients m the noncalculous group, 13 reported permanent relief, three had 
on y emporary complete relief, and four were made worse by the operation. 
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Table IV 

Additional Operative Findings of Chronic Calculous and Noncalculous Cholecystitis 
(60 patients had concrements, 26 stoneless gall-bladders) 


Findings 

Calculous Series 

Noncalculous Series 

No. 

Per Cent 

No. 

Per Cent 

Pericholecystic adhesions 

24 

40.00 

15 

57.69 

Hepatitis 

8 

13.33 

1 

3.84 

Pancreatitis 

5 

8.33 


Enlarged portal glands 

Appendix 

5 

8.33 

3 

11.52 

Normal 

5 

8.33 

2 

7 68 

Acute inflammation 

1 ■ 

1.66 



Chronic inflammation 

17 

28.33 

— 

— 


In both groups the ones showing only temporary relief reported recurrence of 
symptoms from three months to one year after cholecystectomy. 

The seven patients with acute cholecystitis from whom final reports were 
received were either completely cured or greatly improved. 

Regardless of how long the patient had had symptoms, roughly 75 per 
cent obtained good results from cholecystectomy and approximately 25 per 
cent were no better after operation than before. 

From histologic examination of the gall-bladder in the cases with good 
postoperative results, it appears that the removal of the gall-bladders which 
presented definite pathologic changes was followed by better clinical results 
than cholecystectomy in cases which showed only minimal pathologic changes . 
in the gall-bladder. 

Table 5 shows the final results in this series of 100 cases. 


Table V 

Postoperative Results According to Follow-Up Reports 


Results 

Calculous Series 

Noncalculous Series 

Acute 

CJ ironic 

Acute 

Chronic 

No. 

Per Cent 

No. 

Per Cent 

No. 

Per Cent 

No. 

Per Cent 

Cured 

Improved . ... 

Temporarily improved. . 
Unimproved or worse. . . 
No reply 

4 

2 

5 

36.36 

18.18 

30 

5 

4 

6 

15 

50.00 
8.33 
6.66 

10.00 

1 

2 

33.33 

5 

3 

4 

6 

30.76 

19.23 

11.53 

15.38 

Total 

11 


60 


3 


26 



Conclusions 


From this' study it would appear that noncalculous cholecystitis is best 
handled by medical means. When this management does not adequately 
relieve the patient cholecystectomy is recommended. 
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In the calculous type surgery is the treatment of choice. 

Improvement in the results of treatment of gall-bladder disease requites 

a better knowledge and understanding of the physiology of the gall-bladder 
and biliary tract than we possess at this time. 
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SUBCLINICAL VITAMIN DEFICIENCY 
V. THE ASSAY OF SUBCLINICAL THIAMIN . 

DEFICIENCY * 

By Mildred Carleen Hulse, M.A., Norman Weissman,-Ph.D.,' 
Elmer Stotz, Ph.D., Marshall Clinton, M.D., Joseph W. 

Ferrebee, M.D., Boston , Massachusetts 

Introduction 

1 he assay of subclinical thiamin deficiency is primarily a problem in de- 
fining changes in thiamin nutrition before signs or symptoms of deficiency 
make their appearance. Accomplishment of this end presupposes a knowl- 
edge of normal thiamin nutrition; that is, normal extracellular and intra- 
cellular thiamin concentrations, and the size and sequence of variation in 
these values which may precede the occurrence of clinical deficiency. 1 The 
purpose of the present study is to determine whether measurable changes in 
either extracellular or intracellular thiamin concentrations occur in sub- 
clinical thiamin deficiency. For comparison, observations are also reported 
on thiamin excretion and on pyruvate metabolism. 

Method 

Six normal male medical students, 20 to 25 years of age, were placed 
on a thiamin deficient diet of 2700 to 3300 calories (2000 non-fat) contain- 
ing, by calculation and by analysis, less than 0.2 milligram of thiamin. Sup- 
plements of vitamins A, D, C, riboflavin, and niacin were supplied daily and, 
in addition, four of the subjects were given gelatin capsules and told that 
the capsules would contain either lactose or thiamin. 

A gauge to changes in cellular 'thiamin concentrations- was obtained by 
measuring the yeast stimulating activity of samples of skeletal muscle re- 
moved from the gluteal region with the Silverman biopsy needle. 1 ’ 2 Samples 
were removed fasting in the early morning. The yeast fermentation method 
of thiamin assay 2 was used without correction for sulfite blanks. 3 The 
estimates of thiamin concentration, therefore, exceed the true values 1 and 
are useful chiefly in showing the decrease that occurs during subclinical de- 
ficiency. Estimation of changes in extracellular thiamin concentration was 
obtained in a similar manner by following the yeast stimulating activity of 
samples of fasting blood plasma. 6 

* Received for publication September 20, 1943. 

From the Laboratory of Dental Medicine, Harvard School of Dental Medicine; the 
Medical Clinic, Peter Bent Brigham Hospital, and the Biochemical Laboratory of the 
McLean Hospital, Boston, Massachusetts. , 

Aided by grants from the Williams and Waterman Fund, Research Corporation, New 
York City, and the Nutrition Foundation, New York City. 

This report is a preliminary study whose completion has been delayed by other work 
related to the war effort. 
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Since muscle thiamin is predominantly intracellular, its concentration was 
expressed in terms of another predominantly intracellular constituent, namely 
phosphorus, rather than in terms of wet weight of muscle. 4 The thiamin 
concentrations so expressed are relatively independent of possible variations 
in the proportion of extracellular and intracellular phase obtained in the 
small muscle biopsies.' Muscle phosphorus was determined in each biopsy 
sample by the Kuttner-Lichtenstein technic n of phosphorus estimation.* 

The urinary excretion of thiamin was determined by the thiochrome 
method. 7 Tolerance tests for the estimation of thiamin deficiency by meas- 
urement of thiamin excretion were performed according to the procedure of 
Robinson, et al. 8 

Blood pyruvate concentrations 0 were measured fasting, before, im- 
mediately after, and on recovery from a standardized exercise,* 0 and before 
and after the ingestion of 50 grams of glucose. 11 Blood lactate concentra- 
tions were determined on the same samples. 12 Air samples were analyzed in 
duplicate for carbon dioxide and oxygen content on a Haldane-Iienderson 
gas analyser. The exercise used was a 10 minute walk on a 3 mile an hour 
treadmill with an 8 degree slope. 

General clinical condition was estimated from routine inquiry and ob- 
servation and from the daily measurement of weight. Four of the subjects 
were allowed to continue their usual school work. Two were asked to in- 
crease their physical activity and for this purpose walked 15 to 20 miles a day. 

The experiments were performed in late fall and early winter and the 
following observations were made. 


Results 


The subjects complained of the monotony of their diet almost from the 
first day; they did not, however, lose appetite and left to their own wishes 
managed in all but one instance to eat enough to maintain weight. The sub- 
ject, Ki, who walked 15 to 20 miles each day over a period of 18 days, lost 3 
kilos, chiefly in the last portion of this period. 

During the first week of thiamin deprivation neither the subjects nor the 
examiners were able to convince themselves that symptoms of deficiency were 
making their appearance.. Minor fluctuations in sense of well-being were 
distinguished but were of short duration and erratic occurrence. In con- 
trast, during the latter part of the second week each of the four subjects 
continuing to that time felt and looked dispirited, whether from monotony 
of diet oi other cause they could not say. On the fifteenth and sixteenth 
days of the deficient regime two of the subjects, Ki and ICo, received 2 
milligrams of thiamin in their daily lactose “placebo” capsule. Since they 
- were unaware of this addition, it is significant that each experienced within 
about 18 hours a definite improvement in sense of well-being. 
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As lias been previously observed, 18 ’ 14 ’ 15 the urinary excretion of thiamin 
decreased promptly when the subjects were placed upon the deficient diet. 
Instead of normal values of the order of 100' micrograms per 24 hours, 
values of the order of 25 to 50 micrograms were observed at the end of a few 
days of thiamin deprivation. The excretion of thiamin at the end of two 
weeks’ deficiency was less in subject Ki who exercised than in subject Ko 
who did not; 23 micrograms per 24 hours for Ki, compared to 47 micro- 
grams for Ko. ie Tolerance tests at the end of two weeks’ deficiency showed 
that in subjects F and L, 6 and 8 per cent respectively of the 5 milligrams of 
thiamin administered with the noon meal was excreted in 24 hours. The 
lower limit of normal chosen by Robinson et al. for this test was an excretion 
of 7 per cent. 8 


Table I 

Effect of Thiamin Deficient Diet upon Yeast Stimulating Activity of Plasma of Normal Men 
(Values expressed in thiamin equivalents, millimicrograms per milliliter of plasma) 


Subject 

Control Value 

Deficient Diet 

Normal Diet 

Remarks 

7 days 

18 days 

4 days 

Ko 

6.0 

— 

3.9 

4.8 

Usual exercise 

Ki 

4.9 

— 

2.9 

4.5 

Walked 15-20 miles a day 

S 

6.1 

4.1 

— 

— 

Usual exercise 

B 

5.4 

2.5 

— 

; ' 

Walked 15-20 miles a day 


The observations on plasma are given in table 1. The yeast stimulating 
activity of plasma decreased on the deficient diet and returned toward normal 
with the resumption of a normal diet. The decrease in plasma activity tvas 
more marked in the patients who exercised. 

Table II 

Effect of Thiamin Deficient Diet upon Yeast Stimulating Activity of Skeletal Muscle ' 

(Values expressed in thiamin equivalents, micrograms per milligram 
of muscle phosphorus) 


Subject 

Normal Control 

After 18 Days of 
Deficient Diet 

Remarks 

L 

.41 

.29 

Usual exercise 

F 

.35 

.28 

Restricted exercise 

Ko 

.43 

.28 

Usual exercise 

Ki 

.37 

.27 

Walked 15-20 miles a day 

s 

.48 

— 

Usual exercise 

B 

.32 



Walked 15-20 miles a day 


The observations on muscle are given in table 2. The higher control 
values were observed in the individuals who had the higher plasma values, 
Ko and S. There is evidence that the differences in control values reflected 
differences in recent intake of thiamin. 17 Subject S, who had the highest 
value, 0.48, had eaten a quantity of chicken and nuts at midnight, eight 
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MINUTES 

Fig. 1. Changes in milligrams per cent of pyruvic acid in blood of subject Ko, immediately 
after, and 15 minutes after 10 minute exercise. 

O = Normal control 
□ = After 7 days on deficient diet 
A = After 18 days on deficient diet 



O -- Normal control , 

y ~ After? days on deficient diet 
After 18 days on deficient diet 
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hours before the control biopsy was taken. After 18 days of deficient diet 
a common level of 0.28 ± 0.01 was reached, quite independent of the control 
values or .of the amount of exercise performed. 

The observations on blood pyruvate are given for patients Ko and Ki in 
figures 1 and 2. After 18 days of deficient diet there was a delay in the 
return of blood pyruvate concentrations to normal following exercise. Simi- 
lar delay was not 'observed after stimulation by glucose administration in 
subjects F and L. 

In both subjects Ko and Ki there is definitely a slower decrease in blood 
pyruvate after the exercise period, which may indicate a decreased ability to 
metabolize the pyruvate. However, since absolute blood- pyruvate values are 
dependent on several factors which are difficult to control, it has been sug- 
gested that the ratio of blood pyruvate to lactate would be of more critical 
value in assessing an impaired pyruvate metabolism. 12 Such ratios did not 
show any conclusive changes during the thiamin deficiency period. 

Thiamin deficiency of 18 days’ duration did not produce changes in 
oxygen consumption during exercise or changes in the daily excretion of 
citric acid. 18 ’ 10v 20 * 

Discussion 

In the present experiments, clinical evidence of thiamin deficiency was 
detectable by the end of the second week of thiamin deprivation. The 
symptoms observed were vague, being chiefly a change in sense of well-being 
that could be improved by thiamin administration. As in the experience of 
Williams, et al. 13 the symptoms were sufficient for recognition in a carefully 
controlled group of experimental subjects, but it is doubtful whether they 
could have been distinguished and correctly interpreted in a single individual . 
presenting himself for medical examination. It seems fair, therefore, to 
apply the term “subclinical” to the 18 day period of thiamin deficiency used 
in these experiments, and to discuss as “subclinical” the abnormalities of 
thiamin nutrition observed by means of the laboratory assays. 

The abnormalities observed were as follows: a decrease in the yeast 
stimulating activity of samples of plasma, a decrease in the urinary excretion 
of thiamin, a decrease in the yeast stimulating activity of samples of skeletal 
muscle, and an impaired ability to metabolize pyruvate. Assuming for the 
moment that the decrease in the yeast stimulating activity of plasma and 
muscle represents losses of thiamin from these tissues, 4 ’ 5 the observations 
may be interpreted as indicating that during thiamin deprivation there occurs 
a decrease in the concentration of thiamin circulating in the extracellular fluid, 
a consequent diminution of the renal excretion of thiamin, an eventual 
decrease in cellular thiamin concentrations, and a resultant impairment of 
pyruvate metabolism. All these changes occur to a measurable degree in the 

* We arc indebted to Dr. Martin L. Dcakins of the Laboratory of Dental Medicine for 
the citric acid analyses. 
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period of deprivation termed “subclinical.” Ihe selection of any one of 
them for measurement as a criterion diagnostic of subclinical deficiency is, 
therefore, a matter of choice to be decided on such basis as : convenience, or 
availability of laboratory technic; discriminative capacity, in the sense of 
sensitivity to small changes in nutritional status; and specificity, or freedom 
from involvement in irrelevant physiologic or pathologic variables. 

In general, there is reason for feeling that measurements of thiamin ex- 
cretion reflect changes in the concentration of freely diffusible extracellular 
thiamin 5 and that measurements of blood pyruvate reflect changes in the 
concentration of fixdd enzymatically active, intracellular thiamin.* 1 I lie 
assay technics are, therefore, to a certain extent interchangeable. But since 
renal function also affects thiamin excretion, 22 and since variations in carbo- 
hydrate metabolism and pyruvate formation also affect blood pyruvate con- 
centration, it is evident that the indirect assays of thiamin nutrition, namely 
thiamin excretion and blood pyruvate concentration, are applicable primarily 
to essentially normal individuals in whom normal baselines of renal function 
and pyruvate formation may be assumed. The direct assays of extracellular 
or intracellular thiamin concentration, that is, plasma and muscle analyses, on 
the other hand, should have a wider applicability once further experience has 
established their normal ranges and interrelationships. 

Summary 

Subclinical thiamin deficiency was induced in six normal young men by 
thiamin deprivation of seven to 18 days’ duration. 

Clinical symptoms were minimal and not in themselves sufficient for 
diagnosis. 

Measurable changes, however, were observed in the yeast stimulating 
activity of samples of fasting plasma, in the urinary excretion of thiamin, in 
the yeast stimulating activity of samples of skeletal muscle, and in the 
metabolism of pyruvate. 

The probable significance of these measurements and their use in the 
diagnosis of subclinical thiamin deficiency are discussed. 


Conclusion 

A measurable decrease in both extracellular and intracellular thiamin 
concenti ations may be detected in subclinical thiamin deficiency. 
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HEMOPTYSIS IN TUBERCULOSIS, WITH A DIF- 
FERENTIAL DISCUSSION OF OTHER CAUSES * 

By Lewis J. Moorman, M.D., F.A.C.P., Oklahoma City , Oklahoma 


If romancing were permissible in medicine, we might indulge in an inter- 
esting consideration of the sharp turns hemoptysis lias wrought in the lives 
of important personages and in the history of the world. It often precipi- 
tates a psychological panic through the fear of impending dissolution and, 
then, spurns death in order to condition destiny. Allen K. Krause once said, 
“Sometimes a man will write a new kind of history. Its keynote will be the 
shaping of human destiny by disease.” In such a history, hemoptysis should 
have a prominent place. 

Hippocrates’ statement that “the spitting of pus follows the spitting of 
blood, consumption follows the spitting of this and death follows consump- 
tion” is in line with the prevailing early belief that hemoptysis was a causative 
factor in tuberculosis, rather than an effect ; a belief apparently not seriously 
questioned until the time of Richard Morton in the seventeenth century. 
Though Morton was doubtful as to whether hemoptysis caused tuberculosis, 
he advised that every patient spitting blood should be diagnosed as having 
consumption and that treatment should be instituted at once. In the be- 
ginning of the nineteenth century, Bayle definitely concludes that “phthisis 
provoked the hemoptysis, but not that it is the result of it.” Andral, Louis 
and Villemin concurred in this conclusion. Even after Bayle, Laennec and 
Louis, through their clinical and pathological investigations, had greatly 
clarified the picture of tuberculosis and freed hemoptysis from this unjust 
charge, there was a temporary reversion toward the old belief that hemopty- 
sis figured as a cause of tuberculosis, rather than an effect. 

In our own day, we have witnessed a tendency on the part of many doc- 
tors to accept the spitting of blood as being virtually pathognomonic of tu- 
berculosis, with a consequent neglect of differential diagnosis. In the light 
of present knowledge, such presumption is inexcusable. This is the more 
surprising since Aretaeus and other Greek physicians recognized many causes 
of blood spitting 1,800 years ago. 

Considering the psychological effects of hemoptysis, Aretaeus wrote, 
“frightful despair sometimes seizes such persons; for really, who is there 
who can have a bringing up of blood without having a terrible fear of death.”. 
Although this is true, the well-poised patient may meet the issue of blood 
with calm fortitude and accept the shaping of destiny with resignation. 

The correlation of bedside' and autopsy findings, the invention of the 
stethoscope and the microscope, the discovery of the tubercle bacillus, the 
development of the roentgenogram, bronchography, bronchoscopy and col- 
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lapse therapy have brought a better understanding of hemoptysis, its causes 
and its control. 

Literally, hemoptysis means spitting of blood, but clinically, it means the 
expectoration of blood which comes from the larynx, the trachea, the bronchi, 
or the lungs. After struggling with the Greek description of such bleeding, 
Francis Adams considered “a bringing up” as the most literal English trans- 
lation. When called to see a patient with blood spitting, the first duty of the 
physician is to distinguish between true hemoptysis and blood which comes 
from the nose, mouth, or pharynx. Time will not permit the enumeration of 
all the possible pathological conditions above the larynx, which may give rise 
to so-called spurious hemoptysis. The differential diagnosis is not always 
easy, and occasionally all efforts fail, at least temporarily, even with the ajd 
of a skilled nose and throat specialist. This is particularly true when the 
spitting of blood is intermittent and the examining physician has only the 
history to guide him. Such cases should be required to report for examina- 
tion during the period of blood spitting. Not infrequently blood in the 
throat is due to post nasal oozing, bleeding gums, or varicose veins at the 
base of the tongue. Patients who awaken after a night’s sleep with blood 
in the throat, which is expectorated without cough, may have slight bleeding 
from the gums, or nasopharynx. Patients who give a history of slight 
blood spitting during the day, with no obvious cause, should be examined 
for varicosities, at the base of the tongue. Often, in such cases, bleeding 
can be induced through friction caused by voluntary muscular contraction 
and movement of the tongue. If, after a thorough investigation, doubt 
exists, a careful search for tubercle bacilli is indicated and the diagnosis 
should await definite pathognomonic data. These simple sources of blood 
spitting, located above the larynx, are stressed because they, frequently cause 
unwarranted fear of pulmonary disease and because they may exist in pa- 
tients who are at the same time suffering from manifest pulmonary tubercu- 
losis. In either case, they may give rise to great alarm and a prompt diag- 
nosis with positive reassurance may quickly lift the anxious victim out of a 
depleting psychological slump. 

Before discussing true hemoptysis, malingering must be mentioned. 
Self-induced traumatic hemoptysis is rare in civilian practice, but among the 
less scrupulous inmates of impregnable prisons, it is not uncommon. Such 
culprits have designs upon hospitalization where escape may be less difficult. 
Now that we are at war it is important to remember that unstable or un- 
• scrupulous soldiers may seek the shield of - chronic invalidism and govern- 
ment compensation, as preferable to the responsibilities of war with its in- 
evitable hazards. Among the common methods employed are forceful gum 
sucking, cutting the gums or soft palate with a razor blade and traumatizing 
the posterior nares or the pharynx with a needle or some other sharp instru- 
ment. Constant awareness and vigilance on the part of physicians and 
nurses should discover the cause. 

True hemoptysis is a common symptom of pulmonary tuberculosis, oc- 
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curring in approximately 50 per cent of all cases at some time during the 
course of the disease, and it may be said that in spite of increasing knowledge 
of other sources, tuberculosis continues to be the most common cause of this, 
shocking symptom. It may be one of the earliest manifestations of tu- 
berculosis, and in that event it often proves to be a genuine boon to the 
patient because it puts the fear of God in his heart and drives him to his 
physician in a receptive mood. It is more common and likely to be moi c 
profuse as the disease advances, especially in the ulcerative types. The 
hemorrhage may be slight, representing capillary oozing; moderately severe 
from eroded blood vessels; or profuse from the rupture of aneurysmal ves- 
sels into tuberculous cavities. It is the latter type which occasionally leads to 
sudden death. There may be a great gush of blood from the mouth, a few 
last gasps for breath and the exsanguinated patient lies limp and wan in his 
own blood when the doctor arrives. This picture may be simulated by the 
rupture of an aneurysm of the aorta or one of its branches, into a bronchus. 
If the patient lives until the doctor arrives, the prognosis is sufficiently good 
to justify the reassurance which is so essential in the treatment of hemoptysis. 
Patients may recover from profuse pulmonary hemorrhage and never bleed 
again, or the hemorrhage may recur from time to time with ultimate re- 
covery or a fatal termination. Slight and moderate bleeding is more com- 
mon, less dangerous and psychologically, not so shocking. 

In the great majority of cases, the application of modern diagnostic 
methods leads to a definite diagnosis. Yet, with the mounting number of 
doubtful cases, augmented by what apparently represents increasing fre- 
quency of non-tuberculous broncho-pulmonary conditions, prompt differential 
diagnosis becomes imperative. Although it is important to make an early 
diagnosis when pulmonary tuberculosis is the cause, it is even more important 
in the acute pneumonias, bronchogenic carcinoma, lung abscess and bronchiec- 
tasis, all of which are common sources of hemoptysis. The truth of this 
statement becomes clear when we consider the brilliant results of early mod- 
ern medical and surgical therapy in these conditions and the utter failure 
which may follow delay. When hemoptysis occurs in the course of manifest 
pulmonary tuberculosis under management, usually its source is easily deter- 
mined, but when it occurs in a person not previously examined, a thorough 
diagnostic study is required. If pulmonary tuberculosis is found to be 
present, this is to be accepted as the most probable cause of the blood spitting. 
It must be remembered that hemoptysis may arise from tuberculous ulcera- 
tion of the bronchi or trachea. As a rule, such lesions are associated with 
manifest pulmonary tuberculosis and, usually, acid fast bacilli are found 

m the sputum, even though active pulmonary tuberculosis is not demon- 
strable. 


. .. . s a rule > tl j e differentiation between tuberculosis and other causes of 
rue lemoptysis is not difficult, but it must be remembered that, occasionally 
u er culosis may cause blood spitting when the disease is not definitely 
demonstrable, either by physical examination, or roentgenogram. Tubercle 
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bacilli have been found in the sputum of patients in whom physical examina- 
tion and roentgenographic studies were reported as negative. In such cases, 
the history and the symptoms of toxemia, linked with a diligent search, for 
acid fast bacilli, may make the diagnosis reasonably certain. 

Recently Jackson and Diamond, 1 after easeful diagnostic studies, reported 
436 non-tuberculous cases with hemoptysis as follows: Bronchiectasis, 138; 
primary carcinoma of bronchus, 82; tracheobronchitis, 74; pulmonary ab- 
scess, 51; no evidence of disease, 34; non-suppurative pneumonitis, 15; sup- 
purative pneumonitis, 11; adenoma of bronchus, 11; secondary cancer of 
lung, 6; lobar atelectasis, 4; primary carcinoma of trachea, 2; suppurating 
pneumoconiotic lymph node discharging into bronchus, 1 ; non-specific granu- 
loma of bronchus, 1 ; streptothricosis, 1 ; chondroma of bronchus, 1 ; osteoma 
of trachea, 1 ; dermoid cyst communicating with bronchus, 1 ; broncholithiasis, 
1; neurofibroma involving wall of bronchus, 1. Among the causes not 
mentioned by Jackson and Diamond 1 are: mitral stenosis; blood dyscrasias; 
trauma, with or without rib fracture; exploratory needling; pneumonia; in- 
farction of the lung, embolic or thrombotic; bubonic plague; bronchial fluke; 
blast injuries; sporotricosis ; hydatid cyst; fat embolism; cystic disease of 
the lung; aortic aneurysm; foreign body.; arteriosclerosis of the pulmonary 
vessels; trichinosis and possibly strenuous physical effort and severe cough- 
ing, as in whopping cough - ; also, vicarious hemorrhage from interrupted 
menstruation has been listed as a cause. 

These figures give a very good idea of the non-tuberculous sources of 
hemoptysis and the Jackson and Diamond series indicates the relative fre- 
quency of the more important causes. Apparently, bronchiectasis, broncho- 
genic carcinoma and lung abscess are more common than they used to be, 
but no doubt improved diagnostic methods and increased alertness on the 
part of the physician, account for the seeming increase in frequency. At 
any rate, the diagnostic problem becomes more acute and differential diag- 
nosis more obligatory. 

Unfortunately, the bronchopulmonary conditions which figure as the 
common causes of hemoptysis, may so closely simulate tuberculosis and each 
' other that diagnosis becomes most difficult, yet the skilled clinician knows that 
each of these conditions has its own distinctive clinical pattern with which he 
is quite familiar and from which it seldom wholly strays. If pulmonary tu- 
berculosis is closely simulated by bronchiectasis, bronchogenic carcinoma, 
pulmonary abscess or tracheobronchitis, a careful comprehensive study of 
the history usually reveals a clue which at least temporarily classifies the con- 
dition for further diagnostic investigation. Such a tentative diagnosis 
serves as a guide for physical exploration and determines the judicious em- 
ployment of such diagnostic procedures as successive roentgenographic films 
guided by fluoroscopy and supplemented by bronchography when indicated. 
Laboratory studies of sputum, blood examinations and finally bronchoscopic 
explorations, biopsies and the examination of exudates may help to clarify the 
diagnosis. 
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Bronchiectasis is the most common non-tuberculous source of hemoptysis. 
Without going into great detail, the following features are to be emphasized 
as important in the differential diagnosis : a progressive, productive cough 
following an acute bronchopulmonary episode, usually dating back to child- 
hood; purulent sputum, occasionally foul smelling and persistently negative 
to all tests for acid fast bacilli; cough and expectoration precipitated 01 ag- 
gravated by lying down, stooping over or laughing; and finally, clubbing of 
the fingers. 

Of course, all stages of bronchiectasis must be considered and those cases 
which are clinically less obvious and the cases of dry bronchiectasis may add 
to the diagnostic difficulties. The physical examination, with roentgeno- 
graphic examination, bronchography and bronchoscopy as indicated to sup- 
plement the history, should lead to a definite diagnosis. 

Hemoptysis from bronchogenic carcinoma should be considered when 
persistent, productive cough with blood streaking or frank hemorrhage de- 
velops without obvious acute bronchopulmonary episodes. The probability 
of carcinoma is enhanced if the cough becomes progressively worse and re- 
sists all therapeutic measures. Additional evidence may or may not be 
elicited by physical examination. The reduction or suppression of breath 
sounds on the affected side is a significant sign. Roentgenographic studies 
may be equally uncertain, especially in early bronchogenic carcinoma. In 
every case of hemoptysis unexplained after a careful diagnostic study a 
bronchoscopic examination should be advised and pieces of tissue secured 
for histological studies when possible. This is particularly true when the 
above symptoms dominate the history. When gross pathological changes 
appear it may be too late. Unfortunately, pneumonectomy is seldom feasible 
after hemoptysis occurs. In other words, spitting of blood is not an early 
sign of bronchogenic carcinoma. 


Often, hemoptysis from pulmonary abscess may be diagnosed by a care- 
fully taken history and roentgenographic studies. If there is a history 
of a provocative episode such as an operation about the nose, throat or mouth, 
bronchopneumonia or the aspiration of a foreign body followed by fever and 
cough, the diagnosis becomes reasonably certain. The cough -may be un- 
productive for a few days, then gradually or suddenly give rise to purulent 
sputum, often foul smelling, with an unpleasant sweetish taste. If the 
roentgenogram shows evidence of pneumonitis with cavity formation and 
the sputum is persistently negative for acid fast bacilli, the diagnosis of pul- 
monary abscess is assured. In some cases it may be necessary to secure 
different roentgenographic exposures or even the employment of the Bucky 
technic m order ,to demonstrate the abscess cavity. If doubt remains 
bronchoscopy should be employed. 

Because of the war, hemoptysis caused by rupture of the fragile lung tis- 
sue from blast either in the air or under water must be considered. The 

Z 'Zl 1 "?°!, u r e !° such an in i u ry with associated effects upon other 

organs should aid in the diagnosis. - 
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Considering our far-flung battle fronts, bronchial fluke as a cause of 
hemoptysis also must have consideration. It is said that casualties from the 
Pacific presenting puzzling blood spitting have been observed in San Fran- 
cisco Hospitals and that, after some delay, it was found that the hemoptysis 
was due to bronchial fluke apparently acquired from pickled crab meat cap- 
tured from the Japanese. After some delay, the eggs of the fluke were found 
in the sputum, thus confirming the diagnosis. 

Plemoptysis with the rather characteristic history of tracheobronchitis in 
the absence of physical signs and roentgenographic evidence of disease 
should strongly suggest this condition. If the symptoms are persistent, 
bronchoscopic examination should be employed for diagnostic and therapeutic 
purposes. 

The many less frequent causes of hemoptysis are to be considered after 
the above have been ruled out by exhaustive diagnostic studies and the fur- 
ther differential diagnosis must depend upon the process of elimination. In 
40 years of private practice Ware 2 observed 386 cases of hemoptysis. In 
his interesting report it appears that 68 of the cases were followed from two 
•to 37 years without subsequent symptoms of pulmonary disease. It must be 
remembered that these cases were reported in 1860 and did not come under 
the sharp scrutiny of modern methods. Blood spitting which can not be ex- 
plained after searching diagnostic examinations, including all roentgeno- 
graphic and laboratory studies and bronchoscopy, demands continued ob- 
servation and repeated examinations until a diagnosis is arrived at or a defi- 
nite interval of safety has passed. 

The emergency treatment of hemoptysis presents a fertile field for the 
ancient art of medicine. Very few patients escape serious psychological con- 
flicts when they witness the issue of blood from their own throats. Im- 
mediately, they anticipate death, advancing disease or both. If emotionally 
unstable, they are panic stricken; if well poised, they may be no less con- 
cerned, but through cultivated inhibitions they may conceal serious psycho- 
logical conflicts. Since sedation is the most important immediate therapeutic _ 
indication, it is wise to remember that psychological sedation through art- 
ful reassurance is much safer than soporific sedation which deadens the cough 
reflex and endangers the patient’s future. Judicious, authoritative command 
of the agitated patient and the distraught relatives prepares the way for 
scientific management according to individual needs. Often the above plan 
must-be supplemented by mild sedative medication. The hypodermic use 
of codein or morphine in small doses may be indicated. In many cases 
bromides or barbiturates by mouth may be sufficient. If the psychological • 
approach has been successful, cough and physical agitation may be brought 
under voluntary control, thus limiting the questionable employment of the 
more powerful sedatives. In obstinate cases, however, morphine may prove 
to be the splint necessary to temporarily control the break. We must admit 
that laudanum was the friend of nearly all the old time "lungers” who did 
not have the benefit of modern therapy. 
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After securing the maximum menial and physical rest, other therapeutic 
considerations arise. We may dismiss all the medicinal agents designed to 
increase the coagulation of the blood by the admission that aside from their 
psychological effects, they are virtually useless unless blood tests demonstrate 
a definite need for them. 

Absolute rest in bed is essential. If hemorrhage is profuse and the ex- 
pectoration of blood is not satisfactory, a favorable posture for drainage 
should be sought. This is doubly important if sedatives have impaired the 
cough reflex. Mechanical measures have assumed a position of increasing 
importance, both in the emergency and in the treatment of continuous or 
recurrent hemoptysis. Time will not permit a detailed account of these 
measures, but attention is called to the fact that they range from simple 
procedures to restrict pulmonary expansion and undue respiratory agitation 
when the patient is seized with paroxysms of coughing, to collapse therapy 
which includes artificial pneumothorax, phrenic nerve interruption, thoraco- 
plasty, lobectomy and pneumonectomy. 

Long before the author was fully apprised of the importance of mechani- 
cal influences in the control of hemoptysis, a ranchman was admitted to the 
Farm Sanatorium because of recurrent profuse pulmonary hemorrhages. 
The history indicated that when it seemed that death might conclude the 
initial attack, two of the boys on the ranch tied a rope around his chest as 
they would tie the lariat of a bucking broncho around a snubbing post. Ap- 
parently strapping the thorax down tightly controlled an attack which oc- 
curred while he was in the Sanatorium. Since then, the author has often 
employed strapping or a tight bandage over the lower half of the thorax and 
the abdomen with good mechanical and psychological effect. When all the 
less radical procedures fail or if the emergency is too urgent for such de- 
liberate therapy, artificial pneumothorax should be given a trial. As a rule, 
with the aid of the patient, who often has a definite sense of location, the 
clinician can determine which side is bleeding. If this is impossible and 
roentgenographic studies are not feasible or available the best possible guess 
should be considered a sufficient guide for the institution of pneumothorax. 
Usually such a guess is adequate for control, provided adhesions do not 
render collapse impossible or unsatisfactory. It is possible the altered intra- 
thoracic pressure may exercise a favorable influence even though bleeding 
is not coming from the collapsed lung. Recently in an emergency, the author 
after hurried auscultation of the chest, collapsed the left lung for the control 
of alarming recurrent hemoptysis. He was guided by extensive bubbling 
rales over the left lung. Though the bleeding was promptly controlled, 
later diagnostic studies, including roentgenograms, suggested the right lung 
as the most probable source of bleeding. On two occasions simultaneous 
bilateral pneumothorax has been considered necessary to control persistent 
dangerous hemofrhage. 

-^ artificial pneumothorax is not successful, phrenic nerve interruption 
siou e considered. The successful use of pneumoperitoneum combined 
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with interruption of the phrenic nerve has been reported. When all other 
methods fail, thoracoplasty may be considered for the control of recurrent 
hemoptysis. In neoplasms, bronchiectasis, and occasionally in' lung abscess 
and cystic disease, lobectomy or pneumonectomy may be indicated. 

„ Summary 

Brief consideration has been given to the development of our knowledge 
of hemoptysis ; the various sources of hemoptysis and the relative importance 
of the principal causes; the differential diagnosis; the treatment, in which 
reassurance and other psychological measures are stressed as being -more 
important than promiscuous dosing with sedatives and coagulants; and fin- 
ally, mechanical agencies which in some cases are life saving. 

BIBLIOGRAPHY 

1. Jackson, C. L., and Diamond, S. : Haemorrhage from the trachea, bronchi and lungs of 

nontuberculous origin, Am. Rev. Tuberc., 1942, xlvi, 126. 

2. Ware, John: Haemoptysis as a symptom, Publications of The Massachusetts Medical 

Society, 1860. 


DIRECT MEASUREMENTS OF THE 
BROMIDES, SODIUM AMYTAL 
CAFFEINE IN MAN * 


EFFECTS OF 
AND OF 


By Edmund Jacobson, Ph.D., M.D., F.A.C.P., Chicago, Illinois 


Many publications appear each year concerning the influence of stimu- 
lants and sedatives in animals and in man. Investigations have afforded 
much indirect evidence of the action of such agents on the nervous and mus- 
cular systems. However, direct quantitative measurements of functional 
states in the intact organism following the administration of pharmacological 
substances have never been attempted, doubtless because of lack of suitable 
instruments. The possibility of such investigation has finally been opened 
by advances in electrophysiology in the last decade. Most convenient for 
the present investigation, which I believe marks a first step in this special 
field, is apparatus capable of registering the average microvoltage, yielding 
values which can be plotted against time, as recently described. 1 Compari- 
son of die data secured under controlled conditions, before and after such 
administration, can lead to knowledge of considerable practical as well as 


scientific importance. 

Since no method has been developed to estimate the activity of the intact 
nervous system as a whole at any instant, we continue to be limited to 
sampling methods applied to a particular section of the organism. For ap- 
proximately one half century, the prevailing custom among those who wished 
to test the functional condition of the nervous system was to determine the 
excitability of the knee-jerk and other deep reflexes during the resting state." 
An alternative procedure would be to measure action-potentials against time 
in the quadriceps femoris muscle, as reported recently. 3 Likewise, variations 
in contraction in the flexors of the forearm can be conveniently studied under 
controlled conditions, when the arm is supported in a position of rest. 1 In 
line with the traditional view deriving as above mentioned, the results of 
recordings on more than 300 individuals during the last decade seem to 
justify the belief that the electrical state of the right arm flexor muscles can 
afford a sample of considerable value toward indicating the functional state 
of the oiganism at any instant and, therefore, can serve as a therapeutic test. 
That the effects of motor stimulants and sedatives are registrable in neuro- 
' muscular responses is not surprising, for this must evidently be possible if 
they act upon motor centers, anterior horn cells, peripheral nerves or on 
muscles directly ; but even if they act directly only on higher centers in the 
bram, a consequent increased or decreased response there will determine in- 
ciease or decrease of efferent discharge as a secondary but inevitable effect. 


* Received for publication October 13, 1943. 

From the Laboratory for Clinical Physiology, Chicago. 

Federadon^f^merican^^nrip^ 16 of - Pharmacology at the Boston Meeting of 

eaeration ot American Societies for Experimental Biology, April 4, 1942. 
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4 he present investigation concerns the influence of bromides, sodium 
amytal and caffeine on man, as far as can be determined in terms of action- 
potentials. ^ Many contributions have followed the invention of concentric 
electrodes suitable for recording potentials from single fiber groups by 
Adrian and Bronk. 5 However, as stated previously : "In seeking a quanti- 
tative indication of tonus in a muscle as a whole, we are led away from the 
employment of micro-electrodes and of concentric electrodes, which were 
found suitable in the investigation of the electrical activity of single fibers or 
of small groups of fibers discharging as a unit. If it were possible to place 
a pair of concentric electrodes in juxtaposition .with each and every muscle 
fiber in the muscle group tested and so to measure each and every discharge, 
a plot of voltages and frequencies against time for all the? fibers would be an 
ideal electrical measurement of contraction in the muscle group. Since this 
is beyond possibility, wire electrodes are inserted into the muscle tissue where 
an indefinite number of fibers discharge variously from instant to instant. 
Obviously, at any instant the p.d. in the electrodes is the resultant from dis- 
charges in the surrounding muscles mass.” 3 Accordingly the method 
presently employed depends upon the number of motor units in action and the 
frequency of discharge in each motor unit. 

As one of the many antecedents to the present study, it was necessary to 
determine whether lesser grades of contraction, including what is commonly 
called “tonus,” are likewise marked by correspondingly smaller electrical 
changes. For this purpose, apparatus capable of yielding measurements of 
transient voltages lower than had previously been employed in medicine and 
in most departments of physics was accordingly developed. It was found 
that the slightest degrees and variations of muscular contraction, including 
tonus, could be electrically measured, even in the intact animal, if the voltage 
sensitivity was sufficiently high. 

When thq string galvanometer is employed, as in electrocardiography, but 
with special amplifier equipment, the photographed deflection of the string 
can be made as great as one centimeter per microvolt — which is about one 
thousandfold the magnification seen in heart records. Obviously, when 
amplification of such high order is used, it is necessary in each study to make 
control tests in which suitable resistances ("inanimate objects”) replace the 
living tissues under investigation. Such control tests afford values which 
must be allowed for in order to arrive at final quantitative determinations. 

Measurement of photographed string deflections occurring at various 
rates per second involved great labor when a technician had to examine each 
line individually with the aid of a magnifying glass. Accordingly, newer 
equipment was devised whereby much of the labor of measurement is per- 
formed in the instrument itself. With the Integrating Myovoltmeter (or 
■Neurovoltmeter), as the new instrument is called, action-potentials (within 
certain limits) are measured without photography. The instrument includes 

* Ampules of sodium amytal were kindly furnished by Eli Lilly & Company ; caffeine by 
Abbott & Company. 
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■ an amplifier of standard type, with a characteristic fairly flat for frequencies 
from 20 to 10,000. The amplified potentials are rectified and averaged over 
each two minute period during the test. These averaged values can be 
plotted against time, representing the results of the test. 1 o standardize the 
instrument, 1 microvolt a.c. at 57 cycles is applied across the input terminals 
of the amplifier and readings are made on the galvanometer dial for two 
minute periods. From the mean of several such readings is subtracted the 
mean determined from the same number of readings made through the 
same circuits under identical conditions except that no current passed through 
the standardizes The mean value thus determined per microvolt per two 
minute interval is divided by 2, in order that all results in the present investi- 
gation can be stated in terms of microvolts d.c. 

At any instant the total rectified output is indicated by the position of a 
needle on the dial of a microammeter. Fluctuations of this needle enable the 
investigator visually to follow the variations in contraction in the muscle 
studied; if the subject extends his leg, the needle moves up on the dial ac- 
cordingly and stays up as long as the extension is maintained; but if the 
- muscle becomes limp and relaxed, the needle turns toward zero. 

Since the potentials to be considered demonstrably occur upon muscular 
contraction, whether during movement or the maintenance of a steady state, 
I shall hereinafter use the term “integrated action-potentials” for what are 
customarily called “action-currents” or “action-potentials.” 

Electrodes consisted of platinum iridium wires about 11 mm. long and 
0.011 inch in diameter inserted perpendicularly into the tissues. As a rule 
these were inserted crosswise in the right biceps-brachial muscles about two 
inches above the apex of the angle formed by the skin when the forearm is 
bent to about 90°. They were about 214 inches apart and were equidistant 
from the volar midline. This location minimizes the electrocardiogram 
which tends to appear when electrodes are located lengthwise in these muscles. 

Fifteen subjects were employed without advance information as to the 


purpose of the study. They were adults of both sexes actively engaged in 
business pursuits of various kinds * and were as a rule in fair health, as 
found upon examining them physically. Although some were of nervous 
disposition, as a group they seemed fairly representative of average or “nor- 
mal” individuals. Every effort was made to prevent them from learning 
the nature of the medicine administered. This effort appeared to be success- 
ful except in one or two instances, when the color of the triple bromide 
solution betrayed its character to the subject who was familiar with it. 

During the tests the subject lay in a semi-soundproof room. Conversa- 
tion was not permitted. The instruction was to lie quietly with eyes closed. 
A few minutes were permitted for him to “settle down” in each instance, 
before recording was initiated. Previous experience with similar tests with- 
out medication suggested that a 30 minute period of recording would prob- 

onerItor he oL W DM m ^nnp 0 ^ S ’i three waiters -. two office girls, two vault clerks, one elevator 
operator, one plumber, one mailman, one medical secretary and one clerical manager. 
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Table I 

The values represent contraction-voltages for each subject with and without medication 
(averaged for three periods following each type of medication or for three corresponding 
control tests). 


Subject 

Sex 

Age 

Without 

Bromides 

With 

Bromides 

Sodium 

Amytal 

Sterile 

Water 

Caffeine 

1 

F 

22 

1.58 

1.02 

.73 

1.12 

1.26 

2 

F 

21 

.49 

.38 

.27 

.34 

.35 

3 

M 

47- 

2.04 

1.05 

.67 

' 3.54 

4.76 

4 

M 

54 

.67 

.18 

.21 

.24 

:84 . 

5 

F 

34 

.20 

.26 

.08 

.76 

.86 

6 

M 

26 

.24 

.22 

.26 

.25 

.56 

7 

M 

42 

.56 

.37 

.34 

.23 

1.03 

8 

M 

40 

3.21 

2.44 

1.02 

1.85 

2.02. 

9 

F 

31 

2.65 

1.66 

.68 

1.42 

2.90 

10 

M 

44 

.39 

.53 

.42 

.31 

.67 

11 

M 

42 

.70 

1.04 

.61 

.38 

.95 

12 

M 

51 

.28 

.21 

.33 

.38 

1.04 

13 

M 

44 

.49 

.59 

.19 

.54 

.46 

14 

M 

63 

1.61 

.42 

.24 

.28 

.38 

15 

M 

43 

1.33 

.42 

.31 

.83 

1.83 



Fig 1 After the administration of 90 grains of triple bromides by mouth, the curve 
for subject 14 shows a measured decrease of electrical activity (broken line), as compared 
with similar tests without medication (unbroken line). 

In this and in figures 2, 3, 6 and 7, each curve represents a composite of three 30 minute 
tests made on different days. In all figures each point is plotted to indicate the micro- 
voltage averaged for the preceding two minutes. 
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ably prove sufficiently long for present purposes. No attempt was made to 
determine the minimum effective dosage, but it was desired if possible to 
employ with all subjects a uniform dose which might have an observable 
result in most if not in all instances. Therefore, in a trial experiment with 
one subject, 30 grains were given by mouth (twice the dose of triple bromides 
standardized in the National Formulary) but (contrary to the custom in 


WITHOUT BRClurES 
WITH EKOUITES 



« Z8 50 

curve for subjS ^shows mealed 1 In^reaL^f 9 ?! ° f t - ri ? le ^ omides by mouth, the 

first four minutes, as compared with sSL? c ?2 :tn 5 al ^ tlv, . t >' (broken line) after the 

metoirXnln^hH 'V??* as to of the 

in sensations or in anv other S ^ that ^ falIed t0 n0,lce an - v difference 
taken no medicine. 17177; “ ”7*7 with times when he had 
.the standard clinical 1777’ rt * a dec,ded to administer six times 

before the test and hahoneliour before the7st ” grai ” S ' ha ' f *™ ^ 
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When this was done contraction-potentials were lowered moderately in 
most instances as compared with control tests made on different days, in 
which no medication at all was given, but in which every other procedure and 
condition present on test days was duplicated as far as possible. Subjective 
effects were less marked than would generally be anticipated; two subjects 
complained of a little dizziness ; several stated that, judging by their feelings, 
they would not have known that they had taken any medicine at all. 



Fig. 3. Following the administration of 90 grains of triple bromides by mouth, the 
composite graph for 15 subjects shows a measured decrease of electrical activity (broken 
line), as compared with similar tests without medication (unbroken line). 

A half-hour recording was made on each subject on three different days 
- following the administration of bromides, and a control test under similar 
conditions but without medication was made on each of the three intervening 
days. For each half-hour of test, the average integrated action-potential 
value' is found for each two-minute period and the average of these averages 
is then calculated for the three tests, both with and without bromides (table 
~ columns 4 and 5). Comparing these values, a decline followed the ad- 
ministration of bromides in 11 of the 15 instances, but an increase in the four 
others. (In two of the instances of decline as well as in two of the instances 
of increase, the change was less than 10 per cent.) 

The curve for the most marked instance of decline for any subject is 
shown in figure 1,* and one showing an increase for about one-third of the 

* Subjects requested .to sit quietly for a prolonged period often exhibit a rise of in- 
tegrated action-potentials after the lapse of a variable interval. They report that they be- - 
come impatient and desire to move about. This might explain the rise of the unbroken line 
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period and. an approximate equality for most of the remainder appears in 
figure 2. Evidently even following six times the standard dosage of 
bromides, the effect can be manifestly negative in exceptional instances under 
the conditions studied. 


First Teet 


S*cont3 Test 



PK ' 4 : My' S33^to , SSl 5 ^7 l lr ) .«“= tracer and magnitude 

ions in control tests (when no medicine was administered). 


a ~ ~3) g l 

tte pe5fcd“^d the m “ SCleS feSted 3re ( °" * he wl >ole) lowered duri, 

The subjects show considerable daily variation in the unmedicated co 

tins tendency ot *? “ d ? livc mi S hl be to null 

fails to appear in the curve following medication d ^ lncreascd action-potentials, so that 
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dition, but when the results are positive the tendency of the sedative seems 
to smooth out the curve somewhat. This is illustrated in one subject by the 
individual curves for three different days without bromides shown in figure 
4, in comparison with those for three intervening days on which bromides 
were given shown in figure 5. The integrated action-potential is diminished 
in its average value as well as in its degree of variation following ingestion 
of the bromides in the dosage stated. 


First Test 
Second Test 
Third Test 



Fig 5 In these curves' for the same subject as in figure 4 but on intervening days, 
following the ingestion of bromides, the integrated action-potential averages less and the 
daily variation is diminished. 

At the beginning of many of the observation periods, a relatively large 
drop in integrated potential occurs. This presumably marks the individual's 
becoming more relaxed as he adapts himself to the conditions of test, as dis- 
cussed previously. In some instances (as in the control test in figure 1), the 
adaptation proves shortlasting. 
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Table II 

Results in subject 15. Figures in the first. two rows indicate the range of microvoUage 
variation in each test. Those in the third row show the mean values of the determinations 
for tests indicated by the headings of the columns. Variance and probable errors appear in 
the fourth and fifth rows. 


• 


Without Bromide 

With Bromide 

Sterile Water 

Test- 
No. 1 

Test 
No. 2 

Test 
No. 3 

Total 

Test 
No. 1 

Test 
No. 2 

Test 
No. 3 

Total 

Test 
No. 1 

Test 
No. 2 

Test 
! No. 3 

Total 

Range j 

Mean 

P.E. 

High 

Low 

2.92. 

.24 

1.59 

.77 

.134 

6.77 

.16 

1.0S 

1.76 

.306 

5.66 

.24 

1.32 

1.57 

.173 

1.33 

.91 

.158 

1.88 

.09 

J4 

.46 

.080 

1.24 

.09 

.48 

.47 

.082 

2.12 

.10 

.45 

.54 

.094 

.42 

J2 

.056 

4.32 
.11 
.97 

1.33 
.231 

.49 

.09 

.16 

.11 

.019 

4.10 

.13 

1.36 

1.33 

.231 

.83 

.68 

.118 



Caffeine 

I 

Sodium Amytal 


Test 
No. 1 

Test 
No. 2 

Test 
No. 3 

1 

Total 

Test * 
No. 1 

Test 
No. 2 

1 

Test 
No. 3 

! 

Total 

1 

. i 

j 


Range | 

Mean 

P.E. 

High 

Low 

3.47 

.27 

1.36 

1.006 

.175 

6.92 

JO 

2.23 

1.84 

.320 

5.00 

.45 

1.89 

1.64 

.285 

1.83 

1.29 

.224 

1.86 

0 

.22 

.46 

.080 

.81 

.03 

.24 

.17 

.030 

1.73 

.11 

.47 

.47 

.082 

.31 

.29 

.050 


I 

! 




The range of daily variation is illustrated also by the data secured for 
one subject (No. 15) as shown in table 2 (rows 1 and 2). In the third row 
appear the mean values, while the variance and probable error of the mean 
appear in the remaining rows. These values are calculated according to 
standard formulae, namely, 


trX = 


spy - x) 

N - 1 


and P.E. of X = 


■6745X 

Va 


I 1 or this subject the total value with bromide (.42) is much less than the 
corresponding value without bromide (1.33). The reduction is more than 
five times the probable error of the mean, a result which is clearly significant. 

Another set of tests was conducted similarly, except that sodium amytal 
- ministered intramuscularly and the effect measured beginning one- 
hali hour later. The dosage, grains 1% was selected as unlikely to interfere 
•with the subjects in their daily work. However, subjective effects such as 
sleepiness seemed considerably greater than those following the bromides. 
We can compare the averaged values for the barbiturate (determined as stated 
LZd th ° Se d( : termined on intervening days, when sterile water was 
dunHoptP that J our contro1 conditions .should as far as possible 

adSeredb T ° ** end the tests f°”™ing bromides 

wiZm r/d y r ^ generally alternated on successive days with tests 
without medication, and the tests following injections were also grouped 

oZ P r ° f aS far aS P° ss5ble - £ possible that the in ecln 
a solution has psychological effects which should be considered. There- 
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fore, we assume that the results following the injection of barbiturate and of 
caffeine are comparable with the injection of sterile water, rather than with 
those labeled “Without Bromides.” Otherwise, admittedly, if the sterile 
water figures are taken as. a control, the effect of the bromide appears not to 
be significant. 

Comparing the results for the 15 subjects following the administration of 
sodium amytal as stated above, 13 showed declines, but four of the latter 



Fig. 6. Following the intramuscular injection of 1% grains _ sodium amytal, the com- 
posite graph for 15 subjects shows a measured decrease of electrical activity (dotted line) 
as compared with the results following a similar injection of sterile water (unbroken line). 
Following the intramuscular injection of 7Yn grains caffeine sodium benzoate, the graph 
(broken line) shows a measured increase of electrical activity, as compared with the control 
(unbroken line). 


were below 10 per cent. The other two subjects showed increases exceeding 
10 per cent. These results are revealed in the averages shown in table 1, 
column 6, which can be compared with the averages for the controls (sterile 
water) shown in column 7. 

If the results for all the subjects are included in a composite graph, a 
distinct decline in contraction-potentials is obvious, as compared with the 
graph for. the control tests following injections of sterile water (figure 6). 
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The composite graph following the intramuscular administration of sodium 
amytal (gr. 1%) indicates distinctly lower contraction-potentials than that 

following the oral administration of the bromides (gr. 90). . 

In subjects whose control tests show little tonicity, the reduction effected 
by the barbiturate may reduce the contraction practically to zero level. This 
is illustrated in figure 7, where the composite values for subject 5 are shown, 
following the injection of sodium amytal as well as of sterile water. We 



Fig. 7. Following the intramuscular injection of 1% grains sodium amytal, the com- 
posite graph for three tests for subject S shows a measured decrease of electrical activity 
approximately to the zero level (unbroken line), as compared with the results following 
the injection of sterile water (broken line). Conditions as in figure 1. 


can assume that probable errors of measurement due to the instrument itself 
amount to 0.01 microvolt. . Accordingly, the tonus level for this subject 
following the administration of the barbiturate, appears to be approximately ' 
but not quite at zero.* 

Caffeine sodium benzoate (gr. 7%) was injected intramuscularly one- 
half hour before the tests. Few subjective effects were noted. . The subjects 

* When the mean of 10 readings, for example, was 17.3 scale divisions per microvolt 
a.c. impressed upon the amplifier, the probable error of the mean was .15, which is less than 
l per cent. . , 
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did not fall asleep as often following the administration of this stimulant as 
they did following that of the bromides and particularly that of the barbi- 
turate. At least one, however, fell asleep during the test (subject 12 in table 

A marked increase of contraction-potentials following the administration 
of caffeine (as compared with that of sterile water) is noted for most sub- 
jects. Of the 15 subjects, 14 show an increase and for all but one the in- 
crease exceeds 10 per cent. One shows greater relaxation following the 
caffeine than following the sterile water injection. All subjects were mostly 
habitual coffee drinkers. 

The composite graph for the results following the administration of 
caffeine appears in figure 6. The stimulating action is evidently measurable 
by the present method. 

The range of daily variation following the administration of caffeine and 
sodium amytal as compared with sterile water can be illustrated once more 
with one subject (No. 15), as shown in rows 1 and 2 of table 2. Under the 
corresponding headings in the third row appear the mean values ; the variance 
and the probable error of the mean appear in the remaining rows. For this 
subject the total mean value following the injection of sterile water is .83, 
and that following the injection of caffeine is 1.83. The increase is more 
than four times the probable error. Following the injection of sodium 
amytal the total mean value is reduced to .31, a reduction which is more 
than four times the probable error. The figures can be interpreted as indicat- 
ing a significant increase in the contraction-potentials following caffeine and 
a decrease following sodium amytal, in both instances compared with the 
control following the injection of sterile water. 

Subjective complaints were most frequent concerning the effects of the 
sterile water. One individual (subject 7 , table 1) stated that the injection 
led to fainting spells such as he had not experienced since boyhood. Ap- 
parently in all subjects there was a tendency for “burning” sensations to 
develop at the site of injection of the water. Perhaps this might have been 
averted if physiological saline solution had been employed instead. 

Discussion 

Quantitative measurements can be applied to the nervous system directly. 
For this purpose, an electrode is inserted into any nerve at some locality near 
the surface, for example the ulnar nerve in the fossa adjacent to the olecranon 
process. This procedure has been outlined previously. 6 Following my ex- 
perience with these methods, there is no reason to assume that results so 
secured would differ in the gross from those presented herein, but extension 
of the investigation in this direction is indicated. 

It seems irrelevant to review here countless previous investigations on the 
effects of stimulants and sedatives, whatever their importance, inasmuch 
as the results have been chiefly in terms of reactions of the organism or of - 
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changed bodily chemistry. Changes in the electroencephalogram following 
the administration of drugs have engaged the attention of various investi- 
gators since the time of Berger. 7 Stimulants such as caffeine may or may 
not produce a direct, registrable effect on brain waves, but sedatives will do 
so, provided they induce a somnolent state (Berger). “Sedatives cause 
changes similar to those observed in normal sleep” (Gibbs et al.). However, 
the qualitative variations between individuals are considerable, 8 the source of 
the waves not yet certain, 0 and the effects of drugs provide additional varia- 
tions affording little hope of securing data of quantitative significance. No 
one up to date has suggested that brain wave recordings -yield data suitable 
for the quantitative registration of the influence of stimulants or sedatives on 
the nervous system. 

Summary and Conclusions 

/ 

1. Direct measurements can be obtained of the effects of stimulants and 
sedatives (and other types of medication) on the muscular and nervous sys- 
tems in terms of action-potentials, if suitable electrodes are placed in neuro- 
muscular regions. 

2. Measurements should be accurate to a very small percentage of 
a microvolt d.c. within a selected frequency range. For quantitative pur- 
poses, the Integrating Neurovoltmeter (or Myovoltmeter) is most convenient. 
Potentials in muscle during a period of test can be averaged for unit periods 
and plotted in microvolts d.c. against time. In the present investigation this 
was done for the flexor muscles of one arm in 15 subjects in a fair state of 
health. The data apparently can afford some index of the influence of 
stimulants and sedatives on the effector portion of the nervous system. 

3. Bromides by mouth in customary dosage (15 grains) would appear to 
have little if any measurable effect on some normal individuals according to 
.the present test. This suggests that therapeutic results from such small 
doses probably often depend upon the knowledge of the patient that he has 
taken a sedative. 

4. Bromides in large dosage (90 grains within two hours) affected some 
of the individuals tested but little, if at all. However, according to the sub- 
jective reports as well as the objective findings, the composite graph for the 
15 subjects shows diminished potentials as compared with controls when no 
medication was given. 

5. A greater quieting .effect on the neuromuscular s} 7 stem was notable in 
the composite results following the intramuscular administration of sodium 
amytal (grains 1%). 

6. Caffeine sodium benzoate (grains 7% intramuscularly) produced 
little effect in some instances, but a definitely stimulating effect was noted 

in the composite graph, as compared with the results following the injection 
of sterile water. 
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SOME CLINICAL CHARACTERISTICS OF MUMPS, 
AND THE EFFECT OF BELLADONNA IN 
TREATMENT; A STUDY MADE AT 
THE STATION HOSPITAL, FORT 
GEORGE G. MEADE, 

MARYLAND * 

By Harold W. Potter, F.A.C.P., Lt. Col., Medical Corps, ORC, and 
Lewis II. Bronstein, Capt., Medical Corps, A. U. S. 


In civilian practice mumps is considered a disease of children and, there- 
fore, is not considered much of a problem from the standpoint of disturbing 
the life of a community. The adults who contract the disease are usually 
the butt of jokes of their friends and are infrequent enough to cause com- 
ment only from that standpoint. 

In military life, however, mumps may become much more of a problem, 
not from a disabling standpoint, but from the fact that it might fill hospital 
beds which are needed for other types of sick patients. The length of time 
the soldier has to stay in the hospital also causes interference with the training 
program that his organization is undertaking. 

The study of the following consecutive 124 cases was originally under- 
taken in an attempt to ascertain the value of treating such patients with 
belladonna. The use of this drug had been suggested to shorten the course 
of the disease and to decrease the incidence of complications. The study of 
these cases revealed some facts at variance with previous recorded material 
in the literature, as well as confirmation of other statements. Future studies 
of more cases may either confirm or discount these observations. However, 
it is hoped that this will give impetus to more observation in a disease which 
has been accepted in most quarters as “just one of those things.” 

Excellent reviews of this disease 2 are present in recent literature. It 
is deemed unnecessary, therefore, to discuss all the aspects of the condition. 

All of these' cases were not suitable .for every type of analysis. In some 
instances, for example, the exact date of determination of the swelling could 
not be determined from the clinical record. In determining the incidence 
of orchitis, the members of the W.A.A.C. who had mumps were excluded 
because none of them had oophoritis and because oophoritis is a rarer com- 
plication than orchitis. 

Effect, of Belladonna. Forty-two consecutive cases of mumps were 
treated with belladonna and were compared with the previous 82 cases which 
were not so treated. The untreated cases were seen from October 1942 
through March 1943 and the treated ones from March 1943 through May 
1943. ' 

♦Received for publication August 16 , 1943 . 
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A preliminary analysis of the 82 untreated cases showed no significant 
- difference, as far as duration of disease was concerned, in those patients who 
entered with a unilateral lesion which did not spread, with a unilateral lesion 
which, became bilateral, or with a bilateral lesion. The comparison was, 
theref 01 e, made only in regard to the day of the disease on which the soldier 
entered the hospital. There were too few cases in the belladonna series who 
entered on the third day or subsequent day for adequate comparison of 
duration of illness. Accordingly, only the series for the first and second 
day were compared. 

4 he medication was administered as follows : On admission, the soldier 
was given gr. 1/100 of atropine sulfate and then 1 c.c. of the tincture of 
belladonna by mouth every two hours, until atropinization, as evidenced by 
dilatation of the pupil -and/or dryness of the throat, was produced. Sub- 
sequent medication was given in doses to keep these changes constant, either 
until the patient was cured or until gastrointestinal discomfort made it 
necessary to discontinue the drug. The 1 c.c. was measured out by hypo- 
dermic syringe in order to have as accurate a dose as possible. 

The patients who received belladonna had as much discomfort from 
their parotitis as did those who did not receive the drug. In addition, some 
had abdominal distress from the high dosage of drug that had to be given. 


Table I 

Duration of Illness — Treated with Belladonna and Untreated 



No. of 
Cases 

Mean No. 
of Days 

Standard 

Deviation 

Probable 

Error 

A. Admitted to hospital on first day of illness 

Untreated 

24 

11.71 

f 3.3 

1 0.46 

Treated 

11 1 

11.00 

| 3.69 j 

0.62 

B. Admitted to hospital on second day 

Untreated 

33 

15.5 

- 4 .18 

0.491 

Treated 

16 

12.8 

2.76 

0.165 


A study of table 1 will show that there is no statistical significance to the 
difference between the durations of the disease in these groups. 

In each series of cases there was one case of meningo-encephalitis. Table 
2 A shows the incidence of orchitis in the two series. In this grouping, the 
females were excluded as were those patients who entered the hospital with 
orchitis. A comparison of the percentages by means of either the standard 
or probable error method shows that no statistical significance can be at- 
tached to the difference between them. 

Table 2 B shows the average duration of the orchitis if we again include 
those patients who entered with this complaint. Again no significance can 
be attached to this difference. 
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Table II 



Total No. 
of Cases 1 

No. of Cases 
Devclopinr: 
Orchitis 

Percentage 

Incidence 

A. Development of Orchitis 

Untreated 

. 77 

7 

9 

Treated 

35 

6 

17.1 




B. Duration of Orchitis* 



No, of Cases 

Mean Duration 

Untreated 

11 

8.7 

Treated 

8 

7.0 


* In one case who entered with orchitis and parotitis, the day of termination of illness 
could not be determined. 


It is thus apparent that belladonna given as indicated above had had no 
effect in cases of mumps on the following events in the course of the disease : 
(1) duration of illness; (2) incidence of complications; (3) duration of 
orchitis; (4) comfort and well being of the patient. 

Origin and Race of the Soldier. The largest series of cases to be pub- 
lished from studies in young adults was from World War I. 3 The state- 
ment was made that most of the soldiers came from rural communities. 
This statement has been repeated time and time again and has been quoted as 
late as 1940. 1 - 2 We, therefore, reviewed our cases from that standpoint. 

It is rather difficult to decide where to place the boundary between rural 
and urban communities. We used the home address of the soldier as well as 
his civilian occupation in an attempt to decide in which category he should be 
placed. It was decided- that a town’s population of 10,000 would be a 
dividing line. It is realized that this probably helps throw the weight of the 
figures to the rural group. In addition, many soldiers who had migrated to 
a city to work have no permanent address there and are more likely to give 

knoX« tU I’ 658 'I:' 1 ' migh ‘ be in a sma " “"’■"unity. It is with this 

urban teas tnd 79 < UI ™ SUal in that 50 soMkre <*■* from 

u ban areas and 72 came from rural areas. One soldier gave his address as 

no home and mformation was lacking in another. 

his determine the race of the soldier and 

so Me readmitted 1 * I here were twi >* "any white as colored 
much grSS nronofi m T PS ,' ■ H °' VeVer > * he °f the camp had a 

there fsTg eater i n ‘° Cdored S0,diers d "ring *is time so that 

previously From he Tt? C0 ' 0red soIdiers > as 1,as noted 
soldiers had a n” ponders “ can also be seen that the colored 

soldiers. The greatest main '7 TT Png ' n as com P ar ed to the white 
states. g “ maJ ° nt J' of these ■"<■" came from the Southern 
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1 hese figures indicate that in our series there was not the great difference 
noted previously between rural and urban groups. This difference is grad- 
ually being destroyed with our changes in civilization, such as improved 
methods of transportation, consolidated school systems in rural areas, etc., 
which make for greater contact among people. The group which is still 
isolated to the greater degree from the standpoint mentioned above are the 
negroes of the South. The figures show that some distinction between 
rural and urban populations holds. However, it is not as marked as previ- 
ously recorded. Should analysis of a larger series of cases bear out this 
finding, a change in our concept should be recorded in textbooks and 
literature. 

Duration of Service. With an ever-expanding Army, there is a con- 
tinuous influx of new recruits into the service so that communicable disease 
should always find a fertile field in which to spread. Wheelis, 4 in consider- 
ing this factor for communicable disease generally, found that the highest 
rates occurred during the first two months of military service. However, 
he advises study for individual disease. Ravdin, 3 in discussing the mumps 
cases at Camp Wheeler during World War I, states that the length of service 
in 95 per cent of the cases was two months. Our cases were, therefore, 
considered from this standpoint. 

In analyzing the figures it became apparent that there were two ways of 
viewing them. It was possible merely to take the length of the soldier’s 
service in the Army at the time he developed his mumps. Table 3 shows 



Table IIP 



Color and Origin 


Total No. 
of Whites 

Rural 

Urban 

80 

42 

37 

43 

30 

13 

Colored 



' 43 

30 

' 13 

* One case record not complete. 

One white patient had 

no address. 


this in column 1 in relation to intervals of two months’ service. However, 
such a table would not take into account those soldiers who entered during 
the summer when mumps was not prevalent. Our cases ran from October 
through May. There were only two cases during the last week of October. 
The cases really began to come in in November. That month was, therefore, 
chosen as the first month of the mumps season and the duration of service 
was related to November 1942. Thus, a soldier who came down with 
mumps in January 1943 and had six months’ service was credited as having 
only three months’ service. Obviously, those soldiers who had one or more 
years’ service were credited with their full time. This correction is seen in 
column 3. The appropriate percentages can be found in columns 2 and 4. 
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These figures show that our scries of cases do not follow the' expected 
relationship as recorded in the literature. The uncorrected series shows that 
26.66 per cent of the cases had only four months’ service and 39.46 per cent 
one half year’s service. The largest groups were those with eight and 
10 months’ service. The corrected series shows that 41.66 per cent of the 
cases had four months’ service and 58.32 per cent had up to six months’ 
service. In both groups, approximately 85 per cent had their mumps within 
the first year. 

It would seem that the time limit for developing mumps in susccptibles 
should be extended from two months to one year in order to include all of 
them. This longer exposure may be due to a slightly acquired resistance 
with greater urbanization in the years following World War I. This would 
fit in with the previous facts that urban or rural distribution has changed. 
However, more cases are necessary to verify this. 

Duration of Disease. It was thought that the day of hospitalization and 
therefore beginning of treatment would have some effect on the duration of 
the disease. Our treatment, including those who were tested with bella- 
donna, consisted of regular diet, mouth wash where indicated, and absolute 
bed rest, which was not ‘always observed by the soldier. 


Table IV* 

Relation between Onset of Mumps and Duration of Service * 



I 

Uncorrectcd 

Up to 0-2 months 

16 

Up to 4 

16 

6 

15 

8 

26 

10 

22 

12 

7 

14 

2 

16 


18 

1 

20 

• 1 

22 

3 

24 

5 

26 


28 

3 

1-3 yrs 

2 

4 yrs 

1 


II 

III 

IV 

Percentage 

Corrected to 
November 1942 

Percentage 

13.33 

25 

20.83 

13.33 

25 

20.83 

12.50 

20 

16.66 

21.66 

13 

10.83 

18.33 

15 

12.50 

5.83 

5 

4.16 

1.66 

2 

1.66 ‘ 

0.83 

1 

0.83 

0.83 

1 

0.83 

2.50 

3 

2.50 

4.16 

5 

4.16 

3.50 

3 

2.50 

1.66 

2 

1.66 

0.83 

1 

0.83 


admittedToh^-H^I -0 ? c . ase - length of ser v ic e was not recorded, 
nine days hospital on first day m Army with mumps having been; presem 


Three cases were 
for four, five, and 


TaWe 5 was set up with this in mind. It shows that there is no sig- 
“f? difference if the cases that entered the hospital on the first, second, 
. ir . ca > s are considered. Those who entered on subsequent days were 
too few m number to help from a statistical standpoint. The known num- 
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Table V 


Relation of Day of Hospitalization to Duration of Disease 



No. of 
Cases 

Mean 

Standard 

Deviation 

Probable 

Error 

1st Day 

41 

mmm 

3.57 

0.37 

2nd Day 

49 


3.67 1 

0.353 

3rd Day 

12 

HI 

2.94 j 

0.6 


ber of days is the total number that the soldier had his disease. If only the 
days of hospitalization are considered, no significance can still be detected. 

Miscellaneous. The total incidence of orchitis was 11.6 per cent, con- 
sidering only those who developed this complication after entering the hos- 
pital. This is not significantly lower than that reported in the various larger 
series of cases. However, all our patients who developed orchitis had in- 
volvement of both parotid glands before they developed the orchitis. This 
might mean that they had to have a greater dissemination of virus before 
that complication developed. However, we only had 13 such cases, too few 
to make any generalization about this. 

All our cases developed temperatures reaching 103° to 104° F. when the 
orchitis appeared. They appeared quite sick at this time. This is in har- 
mony with other reports. 1 ’ 3 

Summary and Conclusions 

1. One hundred twenty-four cases of mumps occurring in soldiers are 
reported. 

2. Belladonna was used iii treating 42 of these cases without any effect 
on the duration of illness, incidence of complications, duration of orchitis, 

or comfort of the patient. _ _ . . 

3. The distinction between rural and urban origin of the soldier is no 
longer as definite as it was in previously reported series of cases, probably 

due to decreased isolation of population groups.^ . . 

4. Most of the men developed mumps within their first year of service 
and possible exposure and not in the first two months as reported in the 
World War I. 

5 Early hospitalization does not shorten the duration ot the disease. 
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CASE REPORTS 


SARCOIDOSIS WITH UVEOPAROTID FEVER* 

By William M. M. ICirby, M.D., and Charles D. Armstrong, M.D., 

San Francisco, California 

In 1S89 Besnier 1 described peculiar lesions of the fingers, nose, and ears, a 
syndrome which he called lupus pernio. The sarcoid of Boeck, - described 10 
years later, consisted of similar lesions of the skin, mucous membranes, and 
lymph nodes. In 1914 Schaumann 3 made an important contribution when he 
recognized that the lesions described by Besnier and by Boeck were actually 
manifestations of the same disease, which he called lymphogranuloma benignum 
in distinction to Hodgkin’s disease, or lymphogranuloma malignum. During 
the next few years characteristic alterations of the lungs and of the bones were 
recognized and described by Kuznitsky and Bittorf, 4 and by Jiingling 3 respec- 
tively. The widely disseminated nature of sarcoid has been further emphasized 
in the extensive literature of the past 20 years ; lesions have been described in 
almost every tissue of the body. It is now also recognized that, although un- 
usual, Besnier-Boeck-Schaumann disease is by no means rare. 

It is only in the past few years, however, that another obscure syndrome, 
the febris uveoparotidea subchronica described by Heerfordt 0 in 1909, has been 
generally regarded as a form of sarcoid. -This entity is characterized by fever, 
bilateral uveitis and parotitis, and palsy of certain of the cranial nerves, most 
often the seventh. Bruins Slot 7 first suggested in 1936 that, because of the 
similar pathological picture and the occasional co-existence of Boeck’s and 
Heerfordt’s syndromes, uveoparotid fever is merely another form of sarcoidosis. 
Others, including Longcope and Pierson in this country, 8 have come to the same 
conclusion, and a number of cases of sarcoidosis with uveoparotid fever have 
been reported, chiefly in the ophthalmolpgical literature. 0 

The purpose of this report is to describe a case in which the classical clinical 
features, both of sarcoidosis and uveoparotid fever, are combined in the same 
patient. This furnishes additional evidence of the identity of the two syndromes. 

Case Report 

Mr. G. H., a 25 year old negro shipyard worker, entered the medical ward of the 
Stanford University Hospitals on January 12, 1943, with the complaint of poor 
vision of two weeks duration. Family and past history was not contributory. He 
ia no yspnea, fever, cough, fatigue or sputum and had no knowledge of exposure 
o tuberculosis or venereal disease. Five weeks before entry, while working without 
suitable welding goggles, he developed a steady, severe ache over both eyes. The 
company first aid worker said that he had receded a flash burn, and gave him some 

* Received for publication March 22, 1943. 
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eye drops. Two weeks before entry he again noted pain in the eyes while at work 
and tried the same treatment. The next morning, however, the pain was unabated, 
and the patient noticed that the left side of his face was paralyzed so that he could 
not chew on the left, or close his left eye. Eye drops instilled by a private physician 
relieved his pain but the facial paralysis persisted, diminishing gradually during the 
next month. His vision became gradually worse, and he was. finally seen in the out- 
patient eye clinic where he was found to have severe bilateral uveitis with synechiae 
and Vitreous opacities, and admission to the hospital was arranged. 



Fig. 1. Sarcoid infiltrations of the skin of the dorsum of' the forearm. 


Physical Examination. On admission the patient’s temperature was 38.2° C., 
pulse 90, respirations 18, and blood pressure 116 mm. Hg systolic and 62 mm. diastolic. 
The patient was a well developed and nourished young negro who proclaimed himself 
completely well except for his eyes. The skin in general was moderately ichthyotic, 
but on the extensor surfaces of both forearms there were numerous 2-3 cm., soft, 
infiltrated, intracutaneous plaques, none of which had become scarred or depressed 
(figure 1). There was an intranuclear left facial palsy (figure 2). The pupils were, 
very irregular, fixed to light/and dilated (patient was receiving atropine). Vision 
was 15/40 in either eye. Heavy, dense posterior corneal opacities could be seen by 
slit lamp, and there were numerous poste’rior synechiae. No areas of choroiditis 
could be seen in the fundus, and there was no increase in intraocular tension. 
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A firm non-tender lymph node was palpable. in the left pre-auricutar region and 

mmissss a ctasasssr ^ - 

normal except as described. 



Fig. 2. Residual left facial palsy, one month after it first appeared. At the time of 
the photograph he was able to close his eye, but there was still definite weakness of the 
lower part of the face. 


Laboratory Work. Blood count on entry showed 4.8 million red blood cells with 
80 per cent hemoglobin and 5,600 white blood cells with 70 per cent polymorpho- 
nuclears of which 12 per cent were band forms, 20 per cent lymphocytes and 2 per cent 
monocytes. Total and differential white cell counts were essentially unchanged on 
three later occasions. Corrected sedimentation rate (Wintrobe) was 20, with a 
packed cell volume of 40. The urine was normal, and the Hinton and Wassermann 
reactions were negative. 

Tuberculin tests with 0.01 mg. and 0.10 mg. of old tuberculin were negative, 
but a positive reaction was obtained with 1.0 mg. within 24 hours. 

Roentgenogram of the chest (figure 3) showed enlarged hilar and mediastinal 
nodes with a diffuse granular infiltration of both lungs and these findings were un- 
changed in a second film taken two weeks later. Roentgenograms of the bones of 
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the hands, skull, tibiae, and feet showed no abnormalities. Partial gastrointestinal 
series was normal. Audiograms revealed no hearing defects. 

Gastroscopy revealed no mucosal irregularities anywhere which might be inter-' 
preted as sarcoid infiltrations. Histological examination of the biopsy of one of the 



Fir 3 Chest plate, showing enlargement of the hilar and mediastinal nodes, , and 
r granular infiltration of the lung fields. 


skin nodules was reported as follows: “The sections of the skin show a stratified 
squamous epithelium with marked pigment in the basal layer of cells and a few 
stellate melanoblasts in the superficial corium. There is localized lymphocytic in- 
filtration about the blood vessels and glands of the corium. Deeper in the corium are 
nodules of epithelioid cells about coiled glands. These can be seen grossly up to 1 mm. 
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in diameter. Every nodule contains a coiled gland, but not every gland in the area 
has tile proliferative reaction. Among the cells are lymphocytes and a few giant 
cells, some of which contain clear cytoplasmic vacuoles. The lining cells of the 
coiled glands appear normal in general, but between some of them are small lymphoid 
cells and in the cytoplasm of the epithelioid cells are irregular tiny acid fast globules 
singly or in clumps of 5 or 6.” Photomicrographs of the sections are presented in 
figure 4. 

On January 19, 1943, the blood cholesterol was 175.00 mg. per cent. The blood 
calcium was 10.3 mg. per cent. The blood phosphorus was 3.8 mg. per cent, and the 
blood phosphatase activity was 16.2 units, and 14 units on a later occasion. We are 
indebted to Dr. Eloise Jameson of Stanford University for performing electro- 
phoretic studies of the serum proteins. The results on February 10, 1943, were 
total serum proteins 6.5 gm. per cent, albumin 3.38 gm. per cent, globulin 3.12 gm. 
per cent, with an A/G ratio of 1.09. The serum globulin percentages^ were as fol- 
lows: alpha 0.56 per cent, beta total 22.16 per cent, gamma 25 per cent, and 
fibrinogen 0.28 per cent. 

Course. During his stay in the hospital the patient’s temperature ranged between 
37.2 and 38.6° C. He had no specific complaints except for poor vision and pain in 
his eyes. Since his dismissal on January 19, 1943, he has been followed in the eye 
clinic where his vision has decreased progressively to 20/100 bilaterally. By Feb- 
ruary 11, 1943, the skin lesions had become flattened and in some cases scarred and 
the facial paralysis had disappeared. Except for poor eyesight, he has remained well 
and strong during a follow-up period of two months. 

Comment 

- The classical features of both sarcoidosis and uveoparotid fever presented by 
this patient 'were skin nodules, adenopathy, pulmonary lesions, fever, parotitis, 
facial palsy, and bilateral uveitis. Failing vision and pain in the eyes were his 
only complaints; he did not notice the skin nodules on his forearms until they 
were called to his attention. , It cannot be stated, therefore, whether the lesions 
of the skin and lungs had been present for some time, or whether they developed 
as part of a generalized process at the time he first noticed failing vision and 
facial paralysis. This young negro came recently from Tennessee to California 
to work in the ship yards, so that no inferences can be drawn regarding the 
geographical distribution of sarcoid. Although to our knowledge none has been 
reported, we are aware of at least one case of sarcoid and one of uveoparotid 
fever occurring in native Californians. 

The laboratory studies, were of interest. The blood count, performed during 
the febrile stage of the disease, was essentially normal, with no evidence of the 
eosinophilia or increase of mononuclear cells described in other cases. The 
' isediihentation rate was at the upper limit of normal. The results of the electro- 
phoretic studies of the serum proteins done four weeks after the patient’s tem- 
perature had returned' to normal showed the marked increase in beta, and espe- 
cially in gamma, globulin reported by Fisher and Davis 10 as characteristic of 
jthe active stage of the disease. The serum calcium and phosphorus were normal 
bnt 'the phosphatase activity (alkaline) was surprisingly high in view of the 
absence of bone lesions found by roentgenographic examination. 
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CASE REPORTS 

Summary 

A striking case is presented in which the findings of both sarcoidosis and 
uveoparotid fever are combined. The Classical features included skin nodules, 
adenopathy, pulmonary lesions, fever, parotitis, facial palsy, and bilateral uveitis. 
This patient offers convincing evidence of the identity of the two syndromes. 
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RUPTURE OF ABDOMINAL AORTA INTO DUODENUM 
(THROUGH A SINUS TRACT CREATED BY A 
TUBERCULOUS MESENTERIC 
LYMPHADENITIS) * 

By Herman L. Frosch, M.D., F.A.C.P., and William Horowitz, M.D., 

Nczv York, N. Y. 

Mesenteric adenitis presents a difficult diagnostic problem because of it 
diverse symptomatology. In abdominal laparotomies mesenteric adenitis of tin 
non- uberculous type is found in 6 per cent of cases 1 whereas the tuberculou 
♦Received for publication August 22 , 1942. 
rom Dr. M llliam A. Robert’s Service at Morrisania City Hospital. 
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variety is discovered in 0.74 per cent. General autopsy statistics reveal tu- 
berculous mesenteric adenitis in 1-3 per cent; in patients with tuberculosis, the 
condition was discovered in only 0.79 per cent. 

Anatomically the abdominal lymph nodes lie along the course of the arteries 
especially at those points where branches arise from the abdominal aorta. The 
tuberculous lymph nodes may appear merely enlarged, inflamed, and discrete. 
They may be found in groups or masses about a central caseous node.. Finally 
only scarred peritoneum and calcified nodes attest to a latent stage of a previous 
infection. Most frequently those lymph, nodes are involved which drain the ileo- 
cecal region, although any nodes are susceptible to this pathologic process. 

From a study of the literature Colt and Clark 2 found that tuberculous 
lymphadenitis is often a fatal disease in the very young, but in those' that sur- 
vive and in older persons, the disease goes on to calcification and cure. Mead 1 
reported that 55 per cent of his series go on to a five-year cure. 

It is the caseous stage of tuberculous mesenteric adenitis which is most 
dangerous. Rupture of a caseous node is probably fairly frequent and causes 
tuberculous peritonitis. Whitmore 3 describes a case in which a large branch 
of the superior mesenteric artery had been eroded by the ulcerative process of 
tuberculous mesenteric glands. The bowel itself showed no sign of tuberculous 
ulceration ; the only observable lesion was the adhesive peritonitis. Fischmann, 4 
Ruescher, 5 and Rawitzkaja c have each described similar cases. In Rawitzkaja’s 
report a 14 year old girl with tuberculous spondylitis developed a spurious 
aneurysm of a branch of the superior mesenteric artery due to erosion caused by 
a tuberculous mesenteric adenitis with rupture into the subserosa of the jejunum. 

The present report concerns itself with an unusual complication of tu- 
berculous mesenteric lymphadenitis and one the exact counterpart of which 
we have been unable to find in the literature. 

Case Report 

F. G., a 51 year old white male, station agent by occupation, was well until the 
age of 39 years when he was admitted to Sea View Hospital in 1928 for an osteo- 
myelitis of the left humerus and shoulder. He remained in the hospital for 14 months, 
but the infection was never proved to be due to the tubercle bacillus. 

Three years later, in 1931, he was a patient at Morrisania City Hospital for one 
month for lobar pneumonia. An electrocardiogram at this time showed a sinus 
tachycardia with myocardial disease. 

In 1934 he was readmitted to Morrisania City Hospital with complaints of urinary 
retention, enlarged left testicle and a discharging sinus above the scrotum. The 
clinical diagnosis of tuberculous epididymitis was confirmed by microscopic examina- 
tion after epididymectomy and vasectomy were done. He was discharged from the 
hospital as improved two months later. 

During the next six years the patient was apparently well until July, 1940, when 
he complained of sudden epigastric pain and vomited bright red blood. Immediately 
following admission he vomited a pint of bright red blood. There were no other 
complaints and no previous history of gastric disturbance. 

Examination revealed a pale, white male, appearing considerably older than 51 
years, acutely ill, not restless, with no air hunger. Pulse was 100 per minute- blood 
pressure was 94 mm. of mercury systolic and 58 mm. diastolic. Temperature was 99° 
F. The heart was somewhat enlarged to the left; the apex beat was neither seen nor 
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felt and the heart sounds were distant and jcpdan ^Thc liver 

distended, without tenderness. A supiapu J>»c O st y . 1}Us 

and spleen were not palpable. On die > lc = was no clubbing 

A dressing over the sternum covered several draining sinuses. 

of the fingers. 



Fig. 1. Perforation in aorta. 


The red blood cell count ranged from 3,000,000 to 3,200,000 and the hemoglobin 
from 64 to 70 per cent. Urine contained 2 plus albumin with 10 to 12 white blood 
cells per high power field. Blood serologic test for syphilis was negative. The 
Congo red test gave 38 per cent absorption. Stool was strongly positive for blood. 

A clinical diagnosis of a bleeding peptic ulcer was made because of the presence ' 
of the bright red blood in the vomitus. The possibility of ruptured esophageal 
varices was entertained; this being secondary to cirrhosis of the liver on an amy- 
loidosis basis as a result of the longstanding chronic infection. This was ruled out 
by the normal findings in the Congo red test. 

However, fluoroscopic and radiographic examination of the esophagus, stomach, 
and duodenum showed no evidence of an organic lesion. Examination of the chest 
revealed a thickening of the pleura and retraction of both apices. Roentgenographic 
studies of the right sterno-clavicular joint and left shoulder revealed an infectious 
process involving the sternal end of the first rib, the inferior border of the sternal 
end of the right clavicle, and partial destruction of the head of the humerus and 
glenoid fossa. 

On a Sippy regime, his condition improved and he was discharged as improved 
one month after admission with a diagnosis of bleeding peptic ulcer. While on the 
ward he had had no further hematemesis. 
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The day following his discharge from the hospital he vomited about 500 c.c. 
of bright red blood and was readmitted. He appeared acutely ill, pale and cyanotic. 
Pulse was 100 per minute; blood pressure was 95 mm. of mercury systolic and 60 
diastolic. Temperature was 97.6° F. The abdomen was soft, but tenderness was 
elicited in both lumbar regions. After a transfusion of 500 c.c. of citrated blood 
and the usual supportive measures he remained comfortable for one week. On Sep- 
tember 5, 1940, he complained of severe stabbing epigastric pain and vomited bright 
red blood. He became ashen, pulseless and ceased breathing one hour later. 



Fig. 2. Perforation in duodenum. 


Postmortem Examination. Postmortem examination by Dr. Jacob Taub re- 
vealed fibrotic lung tissue b.ut no evidence of caseation or tuberculosis. The ab- 
dominal viscera were extremely pale. The stomach was dilated and filled with ap- 
proximately 1000 c.c. of clotted blood. The pyloric opening and duodenum were also 
filled with blood. In the lower third of the duodenum a punched out perforation, 
one-fourth of an inch in diameter and containing thrombotic material, was discovered. 
A probe was passed through this perforation into a sinus, one-half inch in length, 
communicating directly with the abdominal aorta which in this region showed ex- 
tensive, ulcerative, atheromatous plaques. The communicating sinus contained a well- 
formed, grayish, friable thrombus. Cross-section of the abdominal aorta and duo- 
denum in this region showed them to be separated from each other by a tuberculous 
lymph node, the size of a marble, through which the communicating sinus passed. 

The jejunum and ileum were also filled with clotted blood. The only other 
significant findings were in the kidneys. The right kidney was reduced to one half 
normal size and contained a pasty, cheese-like material .which completely filled and 
dilated all the calyces. The left kidney was increased in size probably because of com- 
pensatory hyperplasia. The ureters and bladder showed no gross disease. 
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Summary 

A case of tuberculous, caseous, mesenteric lymphadenitis is presented. One 
large mass of caseous lymph glands had apparently eroded the abdominal aorta 
and formed a small opening, through which blood burrowed slowly forming a 
sinus tract which led to the third portion of the duodenum into which it ruptured, 
leading to several hemorrhages. The first two were apparently stopped by a 
small plug closing the opening temporarily ", the last one was exsanguinating. 
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LARGE INTERAURICULAR SEPTAL DEFECT ASSOCIATED 
WITH TUBERCULOSIS AND AMYLOIDOSIS * 

By Benjamin J. Elwood, M.D., and Isadore E. Gerber, M.D., 

Jersey City, N. J, 


A developmental defect of the intcrauricular septum may vary from a 
small patency of the foramen ovale to complete arrest of formation of the sep- 
tum. When the interauricular communication is one or more centimeters in 
diameter the defect may be considered sufficiently large to permit a considerable 
shunt of blood from the left to the right side of the heart. As a result, there 
ensues a significant alteration in circulatory dynamics with consequent anatomic 
changes in the heart and pulmonary vessels. Modern contributions to the 
knowledge of interauricular septal defects have been made by Abbott, 1 Assman, 2 
Roesler, 3 McGinn and White, 4 Tinney 5 and others so that the embryological, 
pathological, roentgenographic and clinical features of this lesion are now well 
correlated. 

Although small anatomical defects of the septum ’are of frequent occurrence 
large interauricular defects are relatively rare. ' This has been indicated by 
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Roesler 3 who, in a most comprehensive review of the literature from 1826 to 
1933, was able to collect only 62 cases in which the communication between the 
auricles was widely patent and not complicated by other cardiac anomalies. The 
following important features of large defects of the interauricular septum have 
been noted : ( 1 ) The hearts are always large ; often they are enormous. This 
enlargement, even in the absence of a valvular lesion, is due entirely to dilatation 
and hypertrophy of the right side and is often influenced by the size of the inter- 
auricular defect. (2) The aorta is small or may be normal, whereas the pul- 
monary artery is always larger and together with its branches shows pronounced 
arteriosclerosis. (3) The densities of the enlarged pulmonary arteries and their 
branches have led often to an erroneous roentgen diagnosis of pulmonary tu- 
berculosis, which in actuality occurs rarely. (4) Auricular fibrillation is com- 
mon in contradistinction to other cardiovascular malformations in which auricular 
fibrillation is rare. (5) The clinical course leading to death is usually that of 
cardiac failure and the average duration of life is 36 years. 

The case reported here presented a rather large defect of the interauricular 
septum complicated by the presence of chronic advanced pulmonary tuberculosis. 
The clinical course was featured by recurrent ’ attacks of paroxysmal auricular 
tachycardia with cardiac decompensation, the development of advanced gen- 
eralized amyloidosis, and the terminal occurrence of hypertension, uremia and 
pulmonary embolism. 

Case Report 

C. L., a white female clerk, 21 years of age, was first admitted to the Hudson 
County Tuberculosis Hospital on August 29, 1932. Her family history was negative. 
There was nothing significant in her childhood history, and there was no knowledge 
of the presence of heart disease. At the age of 19 she developed a cough, several 
small hemoptyses, and recurrent pleurisy. She did not seek medical attention until 
two .years later when the symptoms of fatigue, weight loss, dyspnea and cardiac pal- 
pitation on exertion appeared. A diagnosis of pulmonary tuberculosis was established 
and admission to the hospital followed. At this time she appeared chronically ill and 
moderately undernourished; her weight was 86 pounds. Examination of the thorax 
revealed signs of a bilateral pulmonary infiltration with excavation of the right upper 
lobe. There was enlargement of the heart, and a marked apical systolic thrust was 
visible. A coarse systolic thrill was palpable over the pulmonic area and a rough 
loud systolic and diastolic murmur was heard over this zone. At the apex there was 
a soft, blowing systolic murmur. The aortic sounds were not distinguishable. The 
cardiac rhythm was regular with an apical rate of 110 per minute. The peripheral 
pulses were small. The systolic blood pressure was 102 mm. of mercury and the 
diastolic 78. Cyanosis and clubbing of the fingers were not present. 

A roentgenogram (figure 1) of the chest disclosed a bilateral bronchopneumonic 
type of infiltrate affecting principally both upper lung fields with a large area of 
excavation in. the right upper lobe. The cardiac silhouette was large and globular 
with a pronounced bulge of the pulmonary conus and a small aortic arch. There was 
pronounced accentuation of the bronchovascular hilar markings. 

Aside from the presence of tubercle bacilli in the sputum all other laboratory 
findings were within normal limits at this time. 

The diagnosis on admission was congenital heart disease and bilateral, chronic 
pulmonary tuberculosis with cavitation' of the right upper lobe. The nature of the 
cardiac abnormality was considered to be either an interauricular or interventricular 
septal defect, or a patent ductus arteriosus. 
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An attempted therapeutic pneumothorax on the right was unsuccessful because of 

adherent pleurae and a right temporary phrenic nerve , "‘ crru P‘“2 

October 1932 without any effect upon the cavity. With restriction of ph>sical ac 

tivity there was roentgenographic improvement of the pulmonary esion, and 

clinical course remained uneventful for a period of two >' ears ' J u J .„ 23 ' 4 f 

was seized suddenly with a rigor, elevation of temperature to 104 F., chills, » 

and prostration. On examination there was marked skm pallor and cyanosis of the 



Fig. 1. Roentgenogram of chest showing the large globular heart, the small aorta, 
the pronounced accentuation of the pulmonary conus, the densities of the enlarged pulmonary 
arteries, the pulmonary changes due to the lesions of tuberculosis. 


lips and nailbeds. Moist rales were heard throughout both lung fields. The heart 
murmurs were accentuated and the heart action was pounding; the rate was 160 per 
minute and the blood pressure was unchanged. Roentgenographic examination of 
the chest at this time revealed a marked dilatation of the heart and diffusely broadened 
bronchovascular hilar markings. Rapid digitalization was instituted and within 4 
days the patient showed significant improvement. However, from this time on the 
patient was dyspneic on exertion. On a few occasions she was permitted to follow a 
home regimen but in the madrTwas restricted to a semi-invalid existence in the hos- 
pital. The tuberculous involvement of the lung showed occasional mutation of the 
infiltration with calcification in scattered areas. There was a gradual increase in the 
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size of the heart as well as the pulmonary vessels and on fluoroscopy the pulsations of 
the latter were easily discernible well out into the fields of the parenchyma. Electro- 
cardiograms showed extreme right axis deviation, and heart sound tracings confirmed 
the character of the murmurs. The patient suffered recurrent attacks of paroxysmal 
auricular tachycardia which were controlled with quinidine. 

Albuminuria appeared during this period (1934) and thereafter persisted. - The 
presence of amyloidosis was confirmed by the Benhold congo red test in 1936 at which 
time hepatomegaly and occasional slight dependent edema were demonstrable. Chemi- 
cal examination of the blood revealed hypoproteinemia with reversal of the albumin- 
globulin ratio. 

For the next five years there was persistent edema of the lower extremities with 
a small amount .of ascites and transient facial edema. Finally in 1941 hypertension 
appeared for 'the first time; the.-systolic blood pressure was 154 mm. of mercury and 
the diastolic 100. Examination of the blood also showed for the first time elevation 
of the urea nitrogen. These findings were ascribed to the development of secondary 
contraction of the amyloid kidneys. Thereafter anasarca increased slowly. In 
October 1941 the patient v was conscious of increasing intrathoracic discomfort. 
Orthopnea became more marked and the skin pallor and digital cyanosis increased. 
On October 6, 1941, nine years after her first admission into the hospital, she lapsed 
into coma and died. 

Autopsy Findings. At postmortem examination there was marked cyanosis and 
some edema of the lower extremities. The abdominal cavity contained about 500 c.c. 
, of clear, amber colored. fluid. There were about 200 c.c. of similar fluid in the left 
pleural cavity. The pleurae on the right were adherent. 



Fig. 2. Right ventricle opened to show enormous auricular and ventricular hypertrophy 
- and dilatation. Note large interauricular septal defect. 

Heart (figure 2). There was no excess of fluid in the pericardial cavity. The 
heart weighed 440 gm. There was a marked enlargement of the right ventricle which 
made up the entire anterior aspect of the heart. This enlargement was due to both 
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hypertrophy and dilatation. The left ventricle was of normal thickness and slightly 
dilated. The myocardium of both ventricles was firm and grayish red. There was 
marked enlargement of the right auricle, with pronounced hypertrophy and dilatation 
of the right auricular appendage. The posterior wall of the auricle was occupied by 
an oval orifice measuring 5 cm. in .diameter. At the inferior margin of this defect 
there was a small ridge of tissue lying just above the site of insertion of the tricuspid 
valve. Laterally and superiorly the right and left auricular walls blended except for 
a second small fold about 3 mm. high at the site of entrance of the right pulmonary 
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Fig. 3. Posterior view of right lung showing enormous dilatation of pulmonary artery 
branches and emboli to upper lobe. 

vein into the left auricle. The endocardium of the right auricle was somewhat more 
opaque than that of the left, thereby aiding in the demarcation of the two auricles. 

he leaflets of the tricuspid valve were moderately thickened, particularly along the 
c osing margins. The trabeculae carneae of the right ventricle were thick and 
road. . The ostium of the pulmonary artery was enormously dilated and measured 
cm. in circumference when opened. The pulmonary valves appeared competent, 
e leaflets were somewhat thickened and incipient fusion of the commissures was 
noted. -There was enormous enlargement of the pulmonary conus. The left auricle 
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was small and consisted of segments of anterior and posterior wall together with. the 
left auricular appendage. On the posterior wall there was a small thrombotic mass 
2 by 3 mm. The mesial wall was formed by the defect described above; its base 
rested upon the superior margin of the mitral ring. The leaflets of the mitral valve 
were thickened and fused. The chordae tendineae were somewhat thickened and 
shortened. The aortic valve was competent and. the cusps were translucent. The 
aorta was of normal size and measured 4 cm. across when opened. The coronary 
ostia and the lumina of the arteries were patent; the intima of the coronary arteries 
was smooth. The venae cavae were slightly dilated at the point of entrance into the 
right heart, but otherwise appeared normal. 

Lungs (figure 3). Occupying the mid-portion of the left upper lobe there was a 
circular thick walled tuberculous cavity about 5 cm. in diameter. A similar cavity 
approximately 7 cm. in diameter was present in the right upper lobe. Scattered 
throughout both lungs, particularly in the upper lobes, there were many well circum- 
scribed old and some more recent tuberculous nodules 2 to 4 mm. in diameter. There 
was moderate emphysema and many small calcified nodules were palpated throughout 
both lower lobes and to a lesser extent in the upper lobes. The main pulmonary artery 
and its branches were dilated to several times their normal diameter. This dilatation 
extended to the finest ramifications and many of the vessels were markedly thickened 
along their entire course. A firm grayish, somewhat adherent embolus completely 
occluded the lumina of the main branches to both upper lobes. Embolization was seen 
in some of the smaller ramifications in the lower lobes as well. The intimal surface 
of the main artery and its branches showed many scattered, elevated, irregular, yel- 
lowish atheromatous plaques along the entire course. The distribution of the vascular 
thickening was somewhat irregular. On the whole the vessels in the lower portions 
of the upper lobe and throughout the lower lobes were more involved. The vessels 
to the upper portion of the upper lobes appeared to be spared. 

The liver and spleen both presented gross evidence of amyloid disease. 

The kidneys were of equal size, firm, yellowish red and each weighed 115 gm. 
Upon stripping the capsules the surfaces showed diffuse granularity with numerous' 
small pitted areas. On section there was some narrowing of the cortex. The cortico- 
medullary differentiation was not very distinct. Many of the interlobular vessels 
stood out prominently. 

There was congo red staining of the liver, spleen and kidneys. (The last Congo 
red test was performed seven months before death.) 

The essential microscopic findings were as follows : - * 

Heart. The left auricular wall showed proliferation of the subendothelial con- 
nective tissue with elastica reduplication. There were scattered partially organized 
thrombotic masses on the endocardial surface. These did not contain bacteria. The 
right ventricle showed focal areas of increased connective tissue with some atrophy 
of the muscle fibers. The increase in connective tissue was not limited to any specific 
area. There was hypertrophy of the muscle fibers throughout. 

Pulmonary Artery. A section through the main pulmonary artery showed a 
mild degree of intimal proliferation. The media was not significantly altered. The 
elastica was intact. In the adventitia some of the vasa vasorum presented a mild 
periarterial infiltration of round cells. 

Lungs. The sections through the tuberculous cavities in both upper lobes showed 
the characteristic appearance of old cavity with fibrosis and organization of much of 
the surrounding pulmonary parenchyma. The branches of the pulmonary artery 
presented varying degrees of dilatation, intimal proliferation and medial hypertrophy 
(figure 4). The larger vessels were rather markedly dilated and showed occa- 
sionally prdnounced intimal proliferation with subintimal fat deposits and atrophy 
and scarring of the media. The smaller vessels disclosed a more pronounced degree 
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of intimal proliferation with elastica reduplication attended by varying degrees of 
narrowing of the lumina. One' of the outstanding features was the rather marked 
variation in the distribution of the vascular alterations. The right upper lobe ap- 
peared to be the least involved and multiple sections revealed only occasional vessels 
with intimal proliferation and medial hypertrophy. The lower lobe showed a great 
degree of vascular involvement. The left lung on the other hand revealed considerable 



life f"' an< * medium sized artery branches. Elastica stain. Note intimal pro- 

mark w* a *°- w p ?"- er v * ew °f arteriole showing striking medial hypertrophy with re- 
feaUi 6 re< * uct ‘ on ' n lumen. D, high power view of another arteriole showing similar 


tascuar changes in the upper lobe and a pronounced involvement of the smaller 
^ranc es in the lower lobe. Nevertheless, even in this lung the distribution of the 
fin SC i\ ar ' es ' on ^ was n °f uniform. Very occasionally a small arteriole was seen to be 
C IT a organized thrombus. 

I 1 ! ‘ E y s \ The kidneys showed extensive amyloid infiltration involving all the 
the k^ U muc ^ scarr iug and glomerular and tubular atrophy. The vessels of 

1 neys showed exceedingly little reaction aside from amyloid infiltration. 
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The liver, spleen and adrenals presented moderate amyloid infiltration! The 
remaining organs were without histological significance. 

Anatomical Diagnosis. (1) Congenital heart disease: Large defect of the inter- 
auricular septum; enormous hypertrophy and dilatation of the right auricle and right 
ventricle. Marked dilatation of the pulmonary conus, main pulmonary artery and 
branches with moderate arteriosclerosis. Slight dilatation of the left ventricle. 
Interstitial mitral valvulitis. (2) Pulmonary embolism of both upper lobe branches. 
(3) Fibrocavernous tuberculosis of both upper lobes, with old and recent dissemina- 
tion to all lobes. Emphysema. (4) Amyloid disease of the liver, spleen, kidneys and 
adrenals; amyloid contracted kidneys. (5) Anasarca'. 

Comment 

Congenital cardiac defects provide differential diagnostic problems in which 
a careful evaluation of signs, symptoms and roentgenoscopic findings is essential 
to correct clinical impression. The roentgenoscopic evidence in this case of an 
enlarged globular heart with hypertrophy of the right chambers, a prominent pul- 
monary conus, a small aorta, and considerably widened pulsating hilar struc- 
tures (pulmonary arteries) radiating into the lung parenchyma indicated a vast 
shunt of blood from the left to the right heart as would occur with a widely 
paten't interauricular septal defect. Physical findings, as for example, the nature 
and location of the murmurs, helped to rule out a patency of the ductus arteriosus 
and a communication between right and left ventricles, conditions in which a 
somewhat similar roentgenogram is seen. 

The association of advanced pulmonary tuberculosis with a large defect of 
the interauricular septum is rare. A chronic, intermittently active bilateral 
cavernous lesion was present in this case. Healing by fibrosis and calcification 
occurred in the infiltrate scattered throughout the lung fields, and the extensive 
collateral emphysema which developed undoubtedly added to the load of the right 
heart. The evidences of cardiac decompensation, however, were seen only in the 
course of the severe bouts of paroxysmal auricular tachycardia. Auricular 
fibrillation which is the commonly noted arrhythmia with widely patent inter- 
auricular septal defects did not occur. 

The insidious development of amyloidosis which often complicates chronic 
cavernous pulmonary tuberculosis * produced a number of important clinical 
' changes. The appearance of dependent edema, ascites and hepatomegaly . was 
. early disproved of cardiac origin by the Benhold congo red test for amyloidosis 
and the existence of hypoproteinemia with reversal of the ratio of the albumin and 
globulin fractions. Moreover circulation time and venous pressure estimations 
yielded normal values. The renal contraction incident to the amyloid nephrosis, 
further added to the burden of the heart in the appearance of hypertension. 
Terminal azotemia appeared as a complicating feature. 

The presence of pulmonary emboli in instances of interauricular septal defect 
has been mentioned. It is also noteworthy that in man}' instances 'of amyloidosis 
pulmonary embolism is commonly encountered. Undoubtedly the latter was the 
factor which contributed to the occurrence of the fatal pulmonary embolism in 
this case. 

The anatomical findings in the heart and lungs were comparable to those 
frequently described in instances of widely patent interauricular .septal defects. 
One of the rather interesting and as yet unexplained features was the irregular 
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distribution of the pulmonary arteriosclerosis. This lesion appeared to be most 
extensive in the lower lobes and lower portion of the upper lobes. Even within 
the more involved segments of the lung the arteriosclerotic changes were not 
uniform. There was no distinctive relationship to the associated lesions of tu- 
berculosis. 


Conclusions 

An instance of a very large intcrauricular septal defect of congenital origin is 
described. The case was complicated by the rare presence of bilateral upper lobe 
cavernous tuberculosis with amyloid nephrosis and incipient renal contraction. 
Terminal hypertension and azotemia contributed to the decline of the patient who 
finally died with pulmonary embolism. 
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CEREBRAL VASCULAR LESIONS IN RHEUMATIC FEVER 

Although it has long been known that rheumatic fever is a generalized 
infection in which many tissues and organs may be involved, the frequent 
occurrence of disseminated vascular lesions in this disease has not been so 
generally appreciated. Krehl 1 is generally credited as the first clearly to 
describe such lesions in the myocardium of patients with rheumatic valvular 
disease. His observations have be'en amply confirmed and the character of 
the lesions described, particularly by Karsner and Bayless and in great 
detail by Gross, Kugel and Epstein. 2 The latter observed outspoken end- 
arteritis in one-third of their active cases. 

Such lesions, however, are by no means limited to the coronary vessels. 
The widespread distribution of vascular lesions was emphasized by Von 
Glahn and Pappenheimer 3 in 1926. They reported finding lesions in the 
peripheral vessels of 10 of 47 consecutive cases of rheumatic fever. Aside 
from the myocardium, lesions were found in the lung, aortic valve, kidney, 
perirenal and periadrenal fat, ovary, testis, pancreas, appendix epiploica of 
the sigmoid colon and a small polyp of the cecum. To this list must be 
added, among others, the meninges and cerebral cortex. 

The detailed histological structure of these lesions varies considerably, 
depending in part upon the acuteness and duration of the process. In well 
marked cases there is an endarteritis which, according to Von Glahn, starts 
with swelling, proliferation and exfoliation of the intimal endothelium, but 
without thrombosis. There is swelling of the vessel wall with edema and 
infiltration with fibrin. Peripherally he described a loose fibrillar stroma 
containing many nuclei, both lobulated nuclei of polymorphonuclear leuko- 
cytes and oval vesicular nuclei which tended to assume a radial arrangement 
about the vessel. Necrosis of cells sometimes occurred. The internal elastic 
lamella became swollen, shredded and broken. Later there was sometimes 
partial canalization by Ingrowth of vascular endothelium, or the fibrin was 
replaced by fibrillar connective tissue, resulting in an obliterating endarteritis. 
The capillaries were also involved. 

These changes result in local obstruction to the circulation. The tissues 
supplied by the diseased vessels suffer in varying degree. There may be 
cellular atrophy, or focal necroses, with cystic areas of softening. 

Although Von Glahn 3 and Gross 2 thought the lesions were in some 
degree specific for rheumatic fever, subsequent investigators agree that 

1 Krehl, L. : Beitrag zur Pathologie der Herzklappenfehler, Deutsch. Arch f klin Med 

1890, xlvi, 454. ' ’ 

2 Gross, L., Kugel, M. A., and Epstein-, E. Z. : Lesions of the coronary arteries and • 
their branches in rheumatic fever, Am. Jr. Path., 1935, xi, 253. 

2 Mon Glahn, "W. C., and Pappenheimer, A. kt. l Specific lesions of peripheral blood 
vessels in rheumatism, Am. Jr. Path., 1926, ii, 235. P 
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anatomically they can not be distinguished from endarteritis caused by other 
infections, and particularly not from syphilitic endarteritis. 

Perhaps the first to describe such lesions in the brain were Winkelman 
and Eckel,* who in 1929 reported the case of a woman who developed a 
severe psychosis a few months after an attack of acute rheumatic fever. At 
autopsy shortly afterward they demonstrated a proliferative endarteritis of 
the small cortical vessels and minute areas of softening in the gray matter. 
In 1932 they described brain lesions, some of them similar in character, in 


five other cases. 

This subject has since been studied intensively by Bruclsch, 5 who has 
recently published a summary of his observations. His attention was at- 
tracted to the subject by the fact that in routine autopsies carried out in a 
large psychiatric hospital, patients with rheumatic valvular disease frequently 
showed lesions in the brain which were regarded as rheumatic in origin. In 
500 consecutive autopsies rheumatic valvular disease was present in 5 per 
cent of the cases. In 100 cases of schizophrenia the incidence was 9 per cent. 
Most of these patients had been inmates for many years, and none was known 
to have had rheumatic fever during his stay in the institution. 

A study of about 500 cases each of male and female psychiatric patients, 
representing consecutive admissions to the hospital, showed that 2.6 per cent 
of the males and 8.1 per cent of the females either showed clinical evidence of 
rheumatic valvular disease or gave a history of acute rheumatic fever. It is 
manifestly possible that an individual with chronic rheumatic endocarditis 
may develop a psychosis as a result of purely psychogenic disturbances. 
However, in view of the fact that the incidence of rheumatic infection in the 
general population is generally estimated to be somewhat less than 1 per cent, 
these figures appear to be statistically significant, and suggest a direct rela- 
tionship between the brain lesions and the psychosis in many of the cases. 

Bruetsch recognizes three types of brain involvement : an obliterative end- 
arteritis, a meningoencephalitis (rare), and cerebral embolism. The occa- 
sional occurrence of cerebral embolism in cases of mitral stenosis with auri- 
cular fibrillation, as well as in those with a complicating bacterial endocarditis 
has long been recognized. The endarteritic cerebral lesions are of more im- 
mediate interest. In Bruetsch’s cases brain lesions were very frequent. Of 
the 30 cases showing rheumatic valvular disease, brain lesions were found in 
all but one. In 15 cases there were gross infarctions, and in 14 there were 
microscopic areas of softening in the cortex. Lesions in other parts of the 
brain were rare. 

The character of the lesions in the cerebral arteries did not differ ma- 
terially from those described in other organs. In most cases the patients 
ied many years after the rheumatic infection had been established, and the 

severe'TnW LMAN, J N ' w -. and Eckel, J. Z.: Endarteritis of the small cortical vessels in 

5 npi,t Ctl0nS toxemias, Arch. Neurol, and Psychiat,, 1929, xxi, 863. 

Ixxiii 472 SCH ’ W ' L-:Late cerebral sequelae of rheumatic fever, Arch. Int. Med., 1944 
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cortical vessels showed largely the end stages of an obliterative endarteritis. 
In a few cases, however, autopsy was obtained shortly after the onset of the 
psychosis, and revealed early endarteritic changes with cystic areas of soften- 
ing in the cortex. Even in the long standing cases, however, decades after 
the onset of the illness, vessels were sometimes found in which there were 
evidences of acute inflammation, indicating the persistence of active infection 
throughout this period. 

The type of psychosis presented by these patients was not specific of rheu- 
matic fever, but apparently depended upon the personality of the individual 
and the age at onset. In many of the younger adults it was a schizophrenia. 
In some of the older cases it was an involutional depression. In children it 
might appear as feeblemindedness or as behavior disorders. The possible 
relationship of vascular changes of this type to chorea is an interesting 
problem which is not yet settled. Endarteritis of the cerebral vessels in 
chorea has been reported by von Santha . 0 The fact that in chorea clinical 
recovery is usually complete, however, even if choreiform disturbances have 
been severe, suggests that the lesions are quantitatively less severe, if not 
qualitatively different. 

Rheumatic brain disease may manifest itself clinically in other ways. 
Epileptiform convulsions may occur . 7 Foster 8 has pointed out that seizures 
of this type are several times as common in individuals with rheumatic heart 
disease as in the general population. One case has been reported by 
Alexander 8 with the clinical manifestations of epidemic encephalitis in which 
(exceptionally) the vessels of the basal ganglia were involved. A hemi- 
plegia resulting from endarteritis of a larger vessel would be another possible 
manifestation. 

Bruetsch’s observations emphasize the fact that rheumatic fever 
is a protracted chronic infection, the duration of which must often be. meas- 
ured by years and even decades. The cerebral lesions apparently do not 
materially shorten life. The possibility of any significant improvement after 
symptoms of cerebral involvement have appeared, however, seems small, 
either with or without specific treatment. The most that can be hoped for 
is possibly to reduce the incidence and severity of such lesions by early and 
protracted treatment of the infection. More detailed clinical studies of these 
cases are needed, particularly with regard to fever, sedimentation rate' and. 
electrocardiographic changes. 

0 von Santha, K. : Ober Gefassveranderungen im Zentralnervensystem bei Chorea 
rheumatica, Virchow’s Arch. f. path. Anat., 1932, cclxxxvii, 405. 

7 Breutsch, W. L. : Rheumatic epilepsy: sequel of rheumatic fever, Am. Jr. Psychiat., ' 
1942, xcviii, 727. 

8 Foster, D. B. : Association between convulsive seizures and rheumatic heart disease, 
Arch. Neurol, and Psychiat., 1942, xlvii, 254. 

8 Alexander, L. : The diseases of the basal ganglia, Proc. Assoc. Research Nerv. and 
Ment. Dis., 1942, xxi, 454. 
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Starling’s Principles of Human Physiology. Edited and revised by C. Lovett 
' Evans, D.Sc., F.R.C.P., E.R.S., LL.D. Birmingham, Jodrell Professor of 
Physiology in University College, London. Chapters of the special senses re- 
vised by H. Hartridgc, M.A., M.D., Sc.D., F.R.S., Professor of Physiology at 
St. Bartholomew’s Medical College. 8th edition. 1,247 pages; 24.5 X 16 cm. Lea 
and Febiger, Philadelphia. 1941. Price, $10.00. 

Dr. Evans has revised, rearranged, and practically rewritten the previous edition 
without; however, changing to any marked degree the readable style which has been 
a characteristic of this textbook. The point of view of the editor remains scientific 
rather than clinical, although clinical material of general interest has been used 
freely. The greatest changes have been made in the chapters pertaining to the 
central nervous system and the special senses. These have been completely revised 
to bring them in line with the newer work in these fields. Because of the extensive 
changes in the fields of endocrinology and reproduction, these sections have also been 
altered to a great extent. Although it is recognized that it is difficult to select ma- 
terial for a text of this kind, it would appear that somewhat more emphasis could 
have been put on the chapters on nutrition, particularly on vitamins and normal diet. 
The volume is exceptionally well illustrated. A number of the figures were drawn 
especially for this edition; others have been copied from the literature. 

The index is very complete. Various sections of the text arc followed by 
partial bibliographies, and specific references in the text are given in footnotes. 

The editor and the publishers are to be commended for the careful preparation 
of this volume. 

M. A. A. 
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Books received during July are acknowledged in the following section. As far 
as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Heart Disease. Third Edition. By Paul Dudley White, M.D. 1,025 pages; 
22 X 14.5 cm. 1944. The Macmillan Company, New York City. Price, $9.00. 

Techmc of Electrotherapy and Its Physical and Physiological Basis. By Stafford L. 
. Osborne, M.S., Ph.D., and Harold J. Holmquest, B.S., B.S.(M.E.) 780 pages; 

23.5 X 15 cm. 1944. Charles C. Thomas, Springfield, Illinois. Price, $7.50. 

Experimental Basis for Neurotic Behavior. By W. Horsley Gantt, M.D. 211 
pages; 26.5x18.5 cm. 1944. Paul B. Hoeber, Inc., New York City. Price, 
$4.50. 

Lippincott’s Quick Reference Book for Medicine and Surgery. Twelfth Edition. 
By George E. Rehberger, A.B., M.D. 1,460 pages; 27 X 18.5 cm. 1944. J. B. 
Lippincott Co., Philadelphia. Price, $15.00. 

Fertility in Women. By Samuel L. Siegler, M.D., F.A.C.S. 450 pages; 23.5 X 16 
cm. 1944. J. B. Lippincott Co., Philadelphia. Price, $4.50. 
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Fertility in Men. By Robert Sherman Hotchkiss, B.S., M.D. 216 pages; 23.5 X 
16 cm. 1944. J. B. Lippincott Co., Philadelphia. Price, $3.50. (The two 
above-mentioned books, in slip case, $8.00.) 

Hypertension and Hypertensive Disease. By William Goldring, .M.D., and Herbert 
Chasis, M.D. 253 pages; 24 X 16 cm. 1944. The Commonwealth Fund, New 
York City. Price, $3.50. 

The Argasidae of North America , Central America and Cuba. By R. A. Cooley and 
Glen M. Kohls. (The American Midland Naturalist. Monograph No. 1. 
Edited by Theodor Just.) 152 pages; 23.5 X 16 cm. 1944. University of Notre 
Dame, Notre Dame, Indiana. Price, $2.00. 

Textbook of Gynecology. 2nd Edition. By Emil Novak, M.D.; F.A.C.S. 708 
pages; 16.5 X 24 cm. Williams and Wilkins Co., Baltimore. Price, $8.00. 


COLLEGE NEWS NOTES 

Additional A.C.P. Members in the Armed Forces 


Previously reported in the News Notes section of this journal were the names of 
1,706 Fellows and Associates of the College on active military duty. The following 
additional members have since reported for active duty, bringing the total to 1,714. 


Abraham M. Balter 
Karl W. Brimmer 
William E. Kendall 
Frederick W. S. Modern 


George W. Pedigo, Jr. 
Joseph G. Rushton 
Ralph F. Schneider 
Walter D. Wcstinghouse 


Lt. Col. Charles H. A. Walton, RCAMC, F. A.C.P. , who has served overseas with 
the Canadian Army, has received an honorable discharge, and will engage again in 
private practice in Winnipeg, Manitoba. 


New Life Members of the College 

The following Fellows, listed in the order of subscription, have become Life 
Members of the College: 

Lt. Col. Conrad Acton, (MC), AUS, Overseas 
Dr. Robert B. Sanderson, South Bend, Ind. 

Dr. Karl Rothschild, New Brunswick, N. J. 

Dr. Harold Wentworth Stevens, Marion, Mass. 


Gifts to the College Library 
The following gifts are gratefully accepted: 

Book 

Dr. James H. Hutton, F. A.C.P., Chicago, 111. — “Endocrinology, A Brief Review for 
Physicians.” , 

Reprints 

Edward L. Bortz, F.A.C.P., Captain, (MC), USNR— 1 reprint. 

Glenn E. Drewyer (Associate), Lieutenant Commander, (MC), USNR — 1 reprint. 
Dr. Max Millman (Associate), Springfield, Mass. — Preprint. 

Michael Peters (Associate), Lieutenant, (MC), AUS — 1 reprint. i 
Dr. William B. Rawls, F.A.C.P., New York, N. Y.— 1 reprint. 

G. F. Schmitt, F.A.C.P., Lieutenant, (MC), USNR — 1 reprint. 

Dr. Maurice S. Segal, F.A.C.P., Boston, Mass. — 1 reprint. 

r. James W . Vernon, F.A.C.P., Morganton, N. C. — 2 reprints. 

Dr. Salvador Zubiran, F.A.C.P'., Mexico City, D. F.— “The New Hospitals of 
Mexico.” 

Dr. Leopoldo Herraiz Ballestero, Buenos Aires, Argentina — 13 reprints. 
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Brown, President of Philadelphia County Medical Society. On the evening desig- 
nated as “Service Night,” the guest speakers will be Vice Admiral Ross T. Mclntire, 
F.A.C.P., Surgeon General of the United States Navy, Major General George F. Lull) 
F.A.C.P., Deputy Surgeon General of the United States Army, Captain Joel J. White, 
F.A.C.P., of the United States Navy and Dr. Charles M. Griffith, F.A.C.P., Medical 
Director of the United States Veterans Administration. 


7,000 Wounded Flown from Invasion Front in Three Weeks by A.A.F. 

Employing new technic to save life as fast as modern war contrives to destroy, 
the Army Air Forces Medical Corps has pressed into service a new “flying jeep” 
type of airplane to rush wounded Allied soldiers from the French invasion front to 
hospitals removed from the scene of battle. More than 7,000 casualties were evac- 
uated by air during the first three weeks following the Normandy invasion, according 
to Major General David N. W. Grant, Air Surgeon, United States Army Air Forces. 
General Grant further disclosed that more than 250,000 sick and wounded, American 
and Allied, have been carried out of battle areas by military air craft since Pearl 
Harbor. This number is being enlarged, all over the world, at the rate of 1,000 
patients a day, he reported. 


American People Contributed Liberally to Russian War Relief 

During the first six months of 1944, the American people have contributed 
$13,715,070.99 in cash and contributions in kind to Russian War Relief, more than 
doubling the amount contributed in the first half of 1943, and more than three million 
dollars in excess of the quota set for the period covered. All supplies shipped to the 
Soviet Union carry a label with the American flag on it, and contributions in kind are 
accompanied by a personal message to the Russian recipient from the original Ameri- 
can donor. Nearly nine and a half million dollars worth of goods have been con- 
signed to the Soviet Union since January 1, and an additional four and a half million 
dollars worth is being processed and packed in Russian War Relief’s two major ware- 
houses in New York City, and Portland, Oregon, for immediate shipment. 


Handy Index to Hormone Therapy 

The Medical Research Division of the Schering Corporation, Bloomfield, N. J., 
will furnish free, upon request, a completely modernized version, “Handy Index to 
Hormone Therapy,” a useful compilation of data in the hormone field, covering in- 
dications, pathogenesis, therapy, rationale and dosage. 


Tenth Annual Meeting, Mississippi Valley Medical Society 

The Tenth Annual Meeting of the Mississippi Valley Medical Society will be 
held at the Pere Marquette Hotel, Peoria, 111.,' September 27-28. The program will 
be of a practical nature and will feature bedside medicine. Detailed program may 
be obtained from the Secretary, Dr. Harold Swanberg, F.A.C.P., W. C. U. Building, 
Quincy, 111. 
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A symposium on the Heart and Circulation will be held at the Louisiana Slate 
University School of Medicine. 1542 Tulanc Avc., New Orleans, October 25-27, 1944. 
Dr. Frank N. Wilson, F.A.C.P., Professor of Medicine at the University of Michigan 
Medical School, will speak on electrocardiography; Dr. Maurice Visschcr, of the Uni- 
versity of Minnesota, will discuss cardiac efficiency and metabolism; Dr. Isaac Starr, 
of the University of Pennsylvania School of Medicine, will discuss the ballistocardio- 
grapli. Other speakers are from Tulanc University and Louisiana State University. 
No fee will be charged; all who are interested arc cordially invited to attend. 


News from the Officf. of tiif. Surgeon General, U. S. Army 

Completing his work on his fifth anniversary as Chief of the Professional Service 
of the Office of the Surgeon General, Brigadier General Charles C. Hillman, F.A.C.P., 
left Washington, August 7, to take up his new position on or about August 20, as the 
Commanding General of the Letterman General Hospital, San Francisco. This in- 
stitution, containing 2500 beds, is the principal debarkation hospital for casualties from 
the Pacific area. Major General Norman T. Kirk, Surgeon General of the U. S. 
Army, commenting on General Hillman’s transfer said, in part, “General Hillman’s 
assignment as the Commanding General of this important hospital on the West Coast 
illustrates the Army’s concern with the care of sick and wounded soldiers. It is of 
paramount importance that such work be carried out under the direction of a medical 
man of wide experience and sound judgment. He has ably directed our Professional 
Service, being mainly responsible for the initiation of the blood plasma program, re- 
sulting in saving the lives of thousands of American soldiers; under his direction was 
organized the first x-ray examination of all Army inductees, with a lowering of the 
incidence of tuberculosis among military personnel to less than one-tenth that in World 
War I. It is a happy coincidence that the qualities of administrative ability and 
sound medical judgment are thus combined in one man.” 

General Hillman obtained his doctorate of medicine from Rush Medical College 
in 1911, after graduating from the University of Arkansas. Following his intern- 
ship in the Cook County Hospital, Chicago, he entered the Army Medical Corps in 
1912. His assignments have been largely professional in character in important medi- 
cal centers of the Army. His service has included several years at tropical stations 
during the years of peace and inspection of medical services in overseas theaters in 
the current emergency. In the autumn of 1943 he visited Brazil as the official guest 
of the Brazilian Government; and was later decorated in recognition of the assistance 
that he rendered the Medical Service of the Brazilian Army. 


Major General Norman T. Kirk, Surgeon General of the U. S. Army, returned 
on July 21 from visits to the Italian and Normandy battle fronts where he in- 
spected medical facilities including those at battalion aid stations, as well as Army 
mspitals in England during his twenty-day trip. 

.. Wtth the advances of Allied forces into former enemy-held territory, the respon- 
S1 1 ity of the Army for the health of civil populations in occupied and liberated 
countries in both Europe and the Far East has already been and will be further in- 
crease . In meeting this responsibility, The Surgeon General is making use of the 
vice o outstanding civilian experts in public health. Among those recently ap- 
°m e as consultants to The Surgeon General, U. S. Army, in matters pertaining to 
Preventive medicine and public health are : 

has r^ r " ^i au< ^ e Forkner, F.A.C.P., Director, China Medical Board. Dr. Forkner 
Q om ~ jff 1 * ^ re f urn ed from a year’s assignment in China where he was advisor to the 
1 ee on Medical Education of the Ministry of Education of China. While in 
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China, he served also as Professor of Medicine at the National Central University and 
the West China Union University, Chengtu, China. 

Dr. George K. Strode, Director, International Health Division of the Rockefeller 
Foundation. 

Dr. C-E. A. Winslow, Lauder Professor of Public Health, Yale University School 
of Medicine, and Editor, Journal of the American Public Health Association. 

Dr. Ernest L. Stebbins, Commissioner of Health, New York City. 


Plans Shaped for Army Medical History 

Representatives of the professional and administrative services of the Office of 
the Surgeon General, met July 26, 1944, to discuss plans and to make progress reports 
on the medical history of the war. Colonel Albert G.Xove, who was a member of the 
editorial staff that published the history of the Medical Department of the United 
States Army in World War I, has been directing the work since August, 1941 on the 
history of the present war. Marked progress is being made in assembling infor- 
mation from medical installations in this country and overseas. Editors liave been 
selected for the volumes on the medical specialties and the administrative phases of 
the medical service. In addition to the research and editorial work to be done in the 
Office of the Surgeon General, historical activities will be carried forward by officers 
assigned to headquarters of overseas theaters. They will secure first-hand reports of 
the over-all medical services, particularly those rendered under combat conditions in- 
cluding evacuation of the wounded, the flow of supplies, and other problems. Officers 
in overseas theaters who have had extensive experience with medical and surgical 
problems peculiar to this war are being asked to record their observations for the 
history. 

Medical histories were published by the Office of the Surgeon General following 
the Civil War and World War I. The volumes have done much to perpetuate and 
disseminate professional, administrative and organizational medical advances de- 
veloped under the impetus of war. British authorities are carrying forward a similar 
plan. 


Mason General Hospital Dedicated 

Surgeon General Norman T. Kirk dedicated the Mason General Hospital, Brent- 
wood, Long Island, New York, June 22, 1944. A special school for training medical 
officers in neuropsychiatry has been located at this institution. Colonel Cleve C. 
Odom, F.A.C.P., is the Commanding Officer of the hospital. 


'Colonel Wakeman Honored Posthumously 

Colonel Frank B. Wakeman, F.A.C.P., was awarded the Legion of Merit post- 
humously for his meritorious work in connection with the training program of the 
Army Medical Department. The citation reads — 

“For exceptionally meritorious conduct in the performance of outstanding serv- 
ices from July, 1940, to March, 1944. Colonel Wakeman, with rare foresight, initia- 
tive, and organizing ability, laid the groundwork for the necessary expansion in all 
phases of Medical Department training, placing in operation replacement training 
centers, service schools for officers, Medical Department Enlisted Technicians Schools, 
and an Officer Candidate School, long before the entry of the United States into the 
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war. As a result of his insight into medical requirements ami the execution of plans, 
the Medical Department was able to expand greatly its training activities following 
December 7 , 1941, and also, because of training already given, to render an efficient 
medical service to the Army during the very rapid expansion that followed the declara- 
tion of war. Colonel Wakeman’s unusual foresight, aggressive execution of ap- 
proved plans, and selfless devotion to the best interests of the Army and the Medical 
Department are in the highest traditions of the service.” 

Colonel Wakeman was awarded the Henry Welcome Prize in 1938 for his thesis 
on an immunizing antigen of the typhoid bacillus. He died in March of 1944 of a 
coronary occlusion while attending a conference at Fort Monmouth, N. J. 


Colonel Flickinger Returns from Burma 

Colonel Don Flickinger (Associate), formerly Wing Surgeon of the A.A.F. Air 
Transport Command, India-China wing, recently returned to the United States for a 
new assignment. Colonel Flickinger, it will be remembered, parachuted into the 
Burma jungle in August, 1943, to bring aid to the victims of a plane crash. Fie brings 
glowing reports of the volume and success of air evacuation of casualties from the 
China-Burma fighting front. 

Colonel Flickinger was awarded the Legion of Merit for working upon methods 
of sighting pilots forced down at sea. He also holds the Distinguished Flying Cross, 
Soldier’s Air Medal and a Presidential unit citation. 


Major William O. Benenson (Associate), formerly of Napanoch, N. Y., has been 
advanced to Chief of the Medical Service of the ASF Regional Hospital, Fort Ben- 
ning, Ga., and Captain Michael Peters (Associate), formerly of Telford, Pa., has been 
advanced to the Assistant Chief of the Medical Service of the same hospital. 


'Major William J. Mitchell (Associate), formerly of Alhambra, Calif., has been 
named Commanding Officer of the Station Hospital at Fort Douglas, Utah. 


Dr. Harold R. Carter (Associate), Denver, Colo., addressed the Larimer Medical 
Society, Berthoud, Colo., June 6, 1944, on “Present Day. Trends in the Diagnosis and 
treatment of the Psychoneuroses.” 


Dr. Paul F. Whitaker, F.A.C.P., Governor for North Carolina, was installed as 
President of the Medical Society of the State of North Carolina at the annual meeting 
at Pinehurst, N. C., May 1. Dr. William IT. Smith, Goldsboro; N. C., was elected 
Vice-President. 


Lt. Col. Thomas Fitz-Hugh, Jr., F.A.C.P., formerly of Philadelphia, was pro- 
moted to the grade of Colonel on July 25, 1944. 


Dr. Louis H. Bauer, Hempstead, N. Y., has been elected a member of the Board 
°f Trustees of the American Medical Association. 


Colonel Garfield G. Duncan, F.A.C.P., formerly Associate Professor of Medicine, 
Jc erson Medical College, and Chief of the Medical Service of the Pennsylvania 
X ospital, Philadelphia, has been awarded the Legion of Merit by command of General 
MacArthur for his work on malarial control and atabrine studies. 
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Dr. William Earl Clark, F.A.C.P., and Dr. William M. Ballinger, F.A.C.P., are 
President-Elect and First Vice President, respectively, of the Medical Society of the 
District of Columbia. 


Dr. Edward Sterling Nichol, F.A.C.P., Miami, has been elected President, of the 
American Therapeutic Society, and Dr. Oscar B. Hunter, F.A.C.P., Washington, has 
been elected Secretary. 


Dr. R. D. Thompson, F.A.C.P., Medical Director of the State Tuberculosis 
Sanatorium, Orlando, Fla., has been elected President of the Southern Conference on 
Tuberculosis. 


Dr. William H. Gillentine, F.A.C.P., has been made President-Elect of the New 
Orleans Graduate Medical Assembly for 1944-1945. 


Dr. J. W. Finch, F.A.C.P., Hobart, Okla., was recently appointed Chairman of 
Procurement and Assignment of Kiowa County. 


Dr. S. E. Thompson, F.A.C.P., Kerrville, Dr. Robert G. McCorkle, F.A.C.P., 
San Antonio, and Dr. H. F. Carman, F.A.C.P., Dallas, have been elected President, 
First Vice President and Second Vice President, respectively, of the Texas Chapter, 
American College of Chest Physicians. 


Dr. E. V. DePew, F.A.C.P., San Antonio, Tex., has succeeded Dr. H. J. Schatten- 
berg, F.A.C.P., as a member of the San Antonio Board of Health. Dr. Schattenberg 
resigned to resume his place as Consultant to the State Board of Health. 


Dr. R. Finley Gayle, F.A.C.P., Richmond, was recently elected a member of the 
National Committee for Mental Hygiene. 


Dr. John T. O’Mara, F.A.C.P., Baltimore, has been reelected Secretary-Treasurer 
of the Board of Medical Examiners of Maryland. 


Dr. Rollin Ii. Stevens, F.A.C.P., Detroit, is President of the Detroit Institute of 
Cancer Research, which was established in 1941. The Institute has purchased from 
the Detroit Edison Company the Detroit Edison Club property, will remodel the two 
buildings as a temporary cancer research laboratory and hopes to cooperate closely in 
cancer research with the proposed Medical Science Center of Wayne University. 


Dr. Alexander H. Stewart, F.A.C.P., Harrisburg, Dr. Stanley P. Reimann, 
F.A.C.P., Philadelphia, and Dr. William H. Perkins, F.A.C.P., Philadelphia, were 
speakers on the program of a conference on health and human relations held under 
the auspices of the Pennsylvania Department of Health at State College, Pa., July 
18-19. The program dealt chiefly with sex education. 


Dr. John F. Kenney, F.A.C.P., Pawtucket, has been made President-Elect of the 
Rhode Island Medical Society. Dr. Elihu S. Wing, F.A.C.P., Providence, is the 
present incumbent. 
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Dr. Chester S. Keefer, F.A.C.P., Boston, has been appointed the Medical Ad- 
ministrative Officer of the Committee on Medical Research. Several new divisions 
have been established. Dr. E. Cowles Andrus, F.A.C.P., Baltimore, is Chief of the 
Division of Medicine, and Dr. Joseph T. Wearn, F.A.C.P., Cleveland, is Chief of the 
Division of Physiology. The headquarters office in Washington, D. C., is at 2101 
Constitution Ave., N. W. 


Dr. Roy L. Leak, F.A.C.P., recently resigned as Superintendent of the Connecti- 
cut State Hospital, Middletown, after holding the position since April, 1922. 


Dr. Theodore G. Klunipp, F.A.C.P., President of thc Winthrop Chemical Com- 
pany, has announced the establishment of a division of product development which 
will explore the post-war commercial potentialities of products being supplied by this 
Company to the Armed Forces as well as new products developed in the Company’s 
laboratories. 

Dr. Klumpp is also Chairman of the Advisory Committee of Physicians on Drug 
Exhibits of the New York Academy of Medicine. The Academy has set up plans 
for a continuous non-commercial drug exhibit at its headquarters. An adequately 
qualified person will be in charge to answer questions and explain new drugs. Pamph- 
lets and literature will be furnished, giving the research and clinical usage and de- 
scribing the products. 


Dr. Tasker Howard, F.A.C.P., after being connected with the Long Island Col- 
lege of Medicine for some 34 years, has retired as Professor and Executive Officer of 
the Department of Medicine. 

Dr. William Dock, Professor of Medicine at the University of Southern Cali- 
fornia, Los Angeles, has accepted the position, on a full-time basis, at the Long 
Island College of Medicine. 


Dr. Alexander M. Burgess, F.A.C.P., Providence, R. I., has been appointed Pro- 
fessor of Health and Hygiene in a newly created department of medical science at 
Brown University. The new department is intended to assist the University in as- 
suming a larger responsibility for the general education of its students in matters of 
health. 


Dr. Roy L. Sexton (Associate), Washington, D. C., is a member of a three-man 
medical mission sent to the Pribilof Islands in the Bering Sea to assist local medical 
personnel in the examination of 400 Aleut natives, recently repatriated after two years 
in southeastern Alaska. 


Ihe Chicago Medical Society has been sponsoring a series of popular health talks, 
given at the Museum of Science and Industry, Chicago. The first lecture, “Facts 
about Cancer,” was delivered by Dr. Josiah J. Moore, F.A.C.P., President of the 
Chicago Medical Society and Treasurer of the American Medical Association. Dr. 
Samuel, M. Feinberg, F.A.C.P., gave the lecture on August 2, “Allergy, Facts and 
biction”; Dr. James H. Hutton, F.A.C.P., August 9, “Your Glands and What They 

U° to and for You”; and Dr. Andrew C. Ivy, F.A.C.P., August 23, “Aviation 
Medicine.” 
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Dr. Oliver Perry Kimball, F.A.C.P., Cleveland, and Dr. Margaret Bell, F.A.C.P., 
Ann Arbor, were among physicians cited by the University of Chicago on June 10 as 
“useful citizens.” Dr. Kimball was largely responsible for the collection of funds 
from. Cleveland alumni to establish a local scholarship at the University, and Dr. 
Bell is Professor of Hygiene and Physical Education, Chairman of the Physical Edu- 
cation for Women and physician in the Health Service of the University of Michigan. 


Dr. Edward A. Strecker, F.A.C.P., Philadelphia, delivered an address on “The 
Contribution of Psychiatry to Democratic Morale,” at the 100th anniversary of the 
Butler Hospital, Providence, R. I., May 10. This is the oldest hospital in the State. 


Brigadier General John M. Willis, F.A.C.P., Surgeon of the 9th Service Com- 
mand, U. S. Army, Fort Douglas, Utah, addressed the Utah State Medical Associa- 
'tion’s annual meeting at Salt Lake City, August 25-26, on “Administration and Hos- 
pitalization in a Service Command.” Lt. Col. Lauren H. Smith, F.A.C.P., addressed 
the same meeting on “Treatment in War Psychiatry.” 


Dr. Richard H. Freyberg (Associate), heretofore Assistant Professor of Internal 
Medicine at the University of Michigan Medical School, Ann Arbor, has accepted an 
appointment as Chief of the Department of Medicine and Pediatrics at the Hospital of 
Special Surgery, New York City, effective September 1, 1944. 


Dr. Floyd L. Rogers, F.A.C.P., Lincoln, Nebraska, is President of the Nebraska 
State Medical Association. Dr. William J. Reeder (Associate), Cedar Rapids, is a 
Vice President. 


Dr. E. Roland Snader, Jr., F.A.C.P., Philadelphia, was elected to the Council of- 
the American Diabetes Association at the recent June meeting in Chicago. Dr. Ed- 
ward S. Dillon, F.A.C.P., Philadelphia, was elected Second Vice President at the same 
meeting. 


War-Time Graduate Medical Meetings 

Region No. 1 (Maine, New Hampshire, Vermont, Massachusetts) — Dr. C. S. Keefer, 
Chairman ; Dr. M. C. Sosman, Dr. A. W. Allen. 

Region No. 2 (Connecticut, Rhode Island) — Dr. S. B. Weld, Chairman; Dr. C. 
Barker, Dr. A. M. Burgess. 

Station Hospital, Dow Field, Bangor, Maine 

September 21 Burns and Reconstruction Surgery 

Dispensary, U. S. Naval Air Station, Brunswick, Maine 

September 21 The Psychoneuroses and Their Management 

Station Hospital, Fort Williams , Portland, Maine 

9 

September 21 Cardiac Neuroses, Cardiac Emergencies, Cardiac Rehabilitation— 
Drs. Samuel H. Proger and T. Duckett Jones 

Station Hospital, Presque Isle, Maine 

September 21 The Use of Penicillin and the Sulfa Drugs — Dr. Charles A. Janeway 
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Dispensary , U. S. Naval Construction Training Center , Quoddy Village, Maine 

September 21 The Pneumonias and Other Respiratory Infections— Dr. Cutting B. 
Favour 

Station Hospital, Grenier Field, Manchester, New Hampshire 

September 20 Acute Abdominal Emergencies 

U. S. Naval Hospital, Portsmouth, New Hampshire 

September 21 Chest and Abdominal Injuries 

Station Hospital, Fort Banks, Boston, Massachusetts 

September 21 The Skin — Dr. Francis M. Thurmon 

U. S. Naval Hospital, Chelsea, Massachusetts 

September 21 Acute Infections of the Central Nervous System — Dr. Derek E. 
Denny-Brown 

Station Hospital, Fort Devens, Massachusetts 

September 21 Stomach, Biliary Tract, Intestinal Disorders — Drs. J. Howard Means, 
Robert R. Linton and Laurence L. Robbins 

Station Hospital, Camp Edwards, Massachusetts 

September 21 Tropical Diseases, to Include Malaria and Other Insect-Borne 
Diseases 

t 

Cushing General Hospital, Framingham, Massachusetts 

September 21 Peripheral Vascular Disease — Dr. E. Everett O’Neil 

Station Hospital, Camp Myles Standish, Taunton, Massachusetts 

September 21 Contagious Diseases and Complications — Dr. Edwin H. Place 

U. S. Marine Hospital, Brighton, Massachusetts 

September 21 Blood Dyscrasias and Transfusions — Dr. Louis K. Diamond 

Station Hospital, W estover Field, Chicopee Falls, Massachusetts 

September 21 Pilonidal Sinus and Common Diseases of the Anus and Rectum — 
Dr. E. Parker Hayden 

Dispensary, U: S. Naval Construction Training Center, Davisvillc, Rhode Island 

September 21 Diarrheal Diseases — Drs. Ralph E. Wheeler and Francis C. McDonald 

U. S. Naval Hospital, Newport, Rhode Island 

September 21 Cardiac Neuroses, Cardiac Emergencies, Cardiac Rehabilitation — Drs. 
Paul D. White and Mandel E. Cohen 

Station Hospital, Bradley Field, Windsor Locks, Connecticut 

September 21 Joint Injuries— Dr. John H.-T. Sweet, Jr. and associates 

Air Corps Station Hospital, New Haven, Connecticut 

September 21 Fractures of Extremities— Dr. Frank S. Jones 
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Station Hospital, Fort H. G. Wright, Fishers Island, New York 
September 21 Head, Spine and Nerve Injuries 

Region No. 10 (Kentucky, Tennessee)— Dr. E. L. Henderson, Chairman; Dr. C. W. 
Dowden, Dr. H. H. Shoulders. 

Combined War-Time Graduate Medical Meeting and Kentucky State Medical 
Association Meeting, Lexington, Kentucky 

September 19 Chemotherapeutics in Pediatrics — Dr. John A. Toomey- 
Chemotherapy (Penicillin) 

Civilian Medical Essayist— Dr. Donald G. Anderson 
Symposium (Military Essayists) 

Medical Aspects — Brigadier General Hugh Morgan 
Surgical Aspects — Colonel B. N. Carter 
Venereal Disease Treatment — Lieutenant Colonel . Thomas 
Sternberg • 

Oration in Medicine — Dr. Frederick G. Speidel 
Psychosomatic Medicine — Dr. Maurice Levine 
Industrial Health Hazards — Colonel Anthony Lanza 
Current Problems in Aviation Medicine — Major General David N. W. 
Grant 

The Present Status of Pain Relief in Labor — Dr. Frederick H. Falls 
Cardiovascular Diseases — Dr. William D. Stroud 
(Evening Program) 

President’s Address — Dr. Oscar O. Miller 
Accelerated Medicine Today and Tomorrow — Dr. Roger I. Lee 
Address — Dr. Edward Henry Cary 
September 20 Symposium on Tropical Diseases 
Epidemiology — Dr. R. E. Dyer 

Medical Aspects of Tropical Diseases — Captain Alphonse 
. McMahon 

The New Weapons for Control of Insect-borne Diseases — 
Brigadier General James S. Simmons 
The Surgical Aspects of the Chronic Dyspepsias — Dr. Irvin Abell 
Oration in Surgery — Dr, J. Farra Van Meter 
Arthritis — Dr. Ralph Pemberton 
Address — Brigadier General Fred W. Rankin 

Nutrition — Its Relation to Deficiency Diseases — Colonel John D. 
Youmans 

Region No. 14 (Indiana, Illinois, Wisconsin)— Dr. W.' O. Thompson, Chairman; Dr. 
N. C. Gilbert, Dr. W. H. Cole. 

Mayo General Hospital, Galesburg, Illinois 

September 20 Diseases of the Kidneys, Uro-genital Tract 
Diseases of the Kidneys — Edema 
Surgical Considerations 
-October 4 Blood Dyscrasias 

Acute and Chronic 

Camp Ellis, Illinois 

September 20 Conditions Affecting Glucose Metabolism 

Endocrine — Pituitary — Thyroid — Adrenal — Pancreatic 
Renal, Alimentary, Hepatic. Diff. Diagnosis and Treatment 


-t 
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October 4 Orthopedic Problems of General Interest 

Low Back Pain — Foot and Knee Strain — March Fracture, etc. 

Camp McCoy, Wisconsin 

September 20 Diseases of the Intestinal Tract 

Regional Ileitis, Colitis, Diverticulitis. Diagnosis and Treatment. 

Dysentery — Army and Bacillary 

Malignancies 

October 4 Symposium on Organic Neurology' 

Central and Peripheral 


Camp Grant, Illinois 

September 20 Dermatological Diseases 

Clinic with Presentation of Cases and Slides. Diagnosis and 
Treatment 

The Less Common Venereal Diseases 

Lymphogranuloma V enercum, Granuloma Inguinale, 
Chancroid, Yaws 

October 4 Psychiatry — Psychoneuroses — Neurocirculatorv Asthenia — Malinger- 

ing, etc. 


Tntax Field, IFisconsin 

September 20 Malignancies in the Army Age Group 
Melanomata 
Teratomata 
Lymphoblastomata 

October 4 Endocrinology 

Addison’s Disease, Adrenal Cortex in Shock, Parathyroid Tetany, 
Traumatic Hypogonadism, Hypothyroidism, Hyperthyroidism, 
Post-Traumatic Pituitary Syndrosis 

Chanutc Field, Rantoul, Illinois 

September 20 Chemotherapy — Present Status 
Sulfonamides 
Penicillin 
Gramicidin 

October 4 Gall Bladder and Liver Disease 

Mechanism of Liver Function 

Diagnosis and Medical Treatment of Liver and Gall Bladder 
Disease 

‘ Surgical Pathology and Treatment 

(The names of those speakers which do not appear on the above schedule are to 
be announced.) 
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American Clinical and Climatological Association 
Francis M. Rackemann, M.D., Secretary 
263 Beacon Street, Boston 16, Mass 

August 11, 1944 

To the Members of the Council : J 

In re: The Next Meeting 

Our President, Dr. C. Sidney Burwell, and I have been considering the matter 
carefully, and we submit to you our thoughts with the request that you send us 
your approval and/or your comments in the near future. 

Last May in Atlantic City, several members discussed the next meeting informally 
and decided to postpone decision “until we could see how the war was going.” The 
war is going well but it is not won — our troubles are not yet over and they are not 
likely to be over for many months to come. All our young members are in Service 
and as for the older members it is most impressive to see the important positions 
which they hold and the heavy responsibilities which they carry. Whereas many men 
would try hard to come to a meeting, the trip would entail a large effort and the 
men would not stay long. Incidentally, transportation is still difficult and stili. re- 
stricted. 

To us, therefore, it seems wisest to postpone the meeting for one more year and ' 
to hope that in October 1945 we can have the most interesting, the biggest and the 
best meeting which the “Climatological” has ever held. What do you say ? 

With kind regards, 

Yours sincerely 

Francis M. Rackemann 

Secretary pro tem 


Lieut. Colonel Martin A. Compton 
Appointed to Surgeon General Board 

Lieut. Colonel Martin A. Compton, M.C., has been appointed as a member of a 
board of the Office of The Surgeon General, the purpose of which is to prepare, 
develop and implement the medical portion of the War Department’s program for 
aid to civilian populations in liberated countries. This board was established in June, 
1943. 

Colonel Compton was born in Palmyra, Illinois, in 1913, attended Bradley Poly- 
technic Institute and Washington University School of Medicine (St. Louis) and 
received his medical degree from the Washington University School of Medicine (St. 
Louis). In 1938 he was appointed First Lieutenant in the Medical Corps and at- 
tained a Captaincy two years later. In 1942 he was promoted to the grade of Major 
and became Lieut. Colonel in the Fall of 1943. 

Colonel Martin A. Compton has been associated with and Chief of the Require- 
ments Branch in the Office of The Surgeon General since 1941. 


Lieut. Colonel Robert James Wilson, M.C., Dies 

The War Department has announced the death of Lieut. Colonel Robert James 
Wilson, M.C., staff' officer of the United States Army Bruns General Hospital, Santa 
Fe, New Mexico, which occurred on July 11. Grave-side services were held at . . , 

Arlington Cemetery July 20; he was accorded a military funeral. f 
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Colonel Wilson was born in 1906 in Buffalo. After completing his work at the 
■ Kentucky Military Institute lie obtained the Bachelor of Arts degree at the University 
of Maryland in 1927. The University of Buffalo awarded him the degree of Doctor 
of Medicine in 1931. He received his commission as First Lieutenant in the Medical 
Corps in June of that year, serving internship at the Walter Reed General Hospital ; 
there he served as assistant chief ward officer in the surgical service. Upon com- 
pleting this work, he was assigned to the Army' and Navy General Hospital at Hot 
Springs, Arkansas. 

He became associated with the Office of The Surgeon General Finance and 
Supply Division in 1941. Shortly thereafter lie was appointed Chief of the Civilian 
Personnel Division — the position which he held until his assignment to the Bruns 
General Hospital in 1942. 


Army Increases Officer Candidate Quotas for Medical 
Administrative Corps 

An increase in quotas for admission to officer candidate courses leading to com- 
missions in the Medical Administrative Corps of the Army has been announced by 
the War Department. 

Quotas which until recently have been extremely limited have been revised to 
permit acceptance of 2,000 men within the next eight weeks for 17-week courses. The 
primary reason for the increase is the need for more officers qualified for adminis- 
trative duties in the Army Medical Department to free members of the Medical Corps 
for professional duties. 

In recent months only the Medical Administration Corps Officer Candidate School 
at Camp Barkeley, Texas, has been accepting candidates. Under the new plan, the 
Officer Candidate School at Carlisle Barracks, Pennsylvania, was re-opened on June 
24. 


, The August Army Medical Bulletin 

The following articles appeared in the August issue of the Army Medical Bulletin: 

Laboratory Aids in Diagnosis of Rocky Mountain Spotted Fever 
Colonel Harry Plotz, M.C. 

1st. Lieut. Kenneth Wertman, Sn.C. 

Captain Reginald L. Reagan, Sn.C. 

Plaster of Paris Casts and Splints 
Captain J. Vernon Luck, M.C. 

Medical Service in the New Georgia Campaign 
Nomogram for Computing Morbidity and Mortality Rates 
Anesthesia in the Combat Zone 
Captain Gerald Shorts, M.C. 

Cutaneous Leishmaniasis 
Major David Ball, M.C. 

Captain Raymond C. Ryan, M.C. 

Oral Rehabilitation 

Captain R. C. Reichert, D.C. 

Herniated Nucleus Pulposus 

Major Robert C. L. Robertson, M.C. 

Captain William G. Peacher, M.C. 

Surgical Problems in the Buna Campaign 
Colonel Augustus Thorndike, M.C. 
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Vaccinia Occurring at Short Intervals 
Captain Carl A. Minning, M.C. 

Inspection of Fish of the Pacific Northwest 
Captain Ernest W. Bloomquist, V.C. 

The Diagnosis of Dengue 

Major George V. LeRoy, M.C. 

Captain Howard A. Lindberg, M.C. 
Experimental Use of Penicillin in Treatment 
of Sulfonamide-Resistant Gonorrhea ' 

Captain Robert J. Murphy, M.C. 

Modified Orthopedic Table Constructed in the Field 
Captain Victor Mayer, M.C. 

Psychoses in the Army 

Major Norman Q. Brill, M.C. 

Captain Edmund F. Walker, M.C. 

Rocky Mountain Spotted Fever 

Major Oscar A. Palatucci, M.C. 

Major Bruno A. Marangoni, M.C. 


Clinical Psychologists Aid Army 

Clinical Psychologists commissioned in the Adjutant General’s Department are 
being made available for assignment to the Office of The Surgeon General for the 
neuropsychiatric sections of named and numbered general and station hospitals of 
1,000 beds or more, the War Department announced on July 1, 1944. Requisitions 
for such officers will be forwarded to the Adjutant General through commanding 
generals of service commands concerned, or theater commanders when applicable. 

Clinical psychologists will be assigned to duty in the neuropsychiatric sections of 
the hospital to serve under the direction and supervision of the chief of the neuro- 
psychiatric section. Their duties will be to — 

a. Aid in the development and administration of the program of counseling de- 
signed to prepare convalescent patients for return to military service. 

^.-Assist in the preparation of clinical records, particularly including those re- 
quiring the use and interpretation of special psychological tests as desired by the chief 
of the neuropsychiatric section. 

c. Assist in studies of special psychological problems related to the classification 
and retraining of neuropsychiatric casualties. 

d. Assist in the determination of the appropriate military occupational specialty 
of men who are designated as ready for assignment, and to advise regarding their 
assignment to a specific duty or special training. 

e. Perform such other professional and administrative duties in the hospital as 

will best assist the neuropsychiatrist in the accomplishment of the best management 

and disposition of patients. 

** — 

Postwar Training of Medical Corps Officers 

The Office of The Surgeon General has announced the appointment of a com- 
mittee to formulate plans for postwar training of Medical Corps- Officers who will 
be separated from the military service at the end of the war. The committee consist 
of: Brig. General Raymond W. Bliss, Chief of Operations Service— Chairman; 
Brig. General James S. Simmons, Chief of Preventive Medicine Service; Colonel 
James R. Hudnall, Chief of Personnel Service; Brig. General Fred W. Rankin, 
Director of Surgery Division; Brig. General Hugh J. Morgan, Director of Medicine 
Division; Colonel Floyd L. Wergeland, Director of Training Division; Colonel Wil- 
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Ham P. Holbrook, M.C. and Lieut. Colonel R. H. Meiling, M.C., representatives from 
the Army Air Forces; Colonel R. B. Skinner, M.C. representative from the Army 
Ground Forces; George B. Darling, M.D., representative from the National Research 
Council. 


George M. Powell Promoted 

Colonel George M. Powell, M.C., director of the Special Planning Division, 
Operations Service in the Office of the Surgeon General, advanced from the grade 
of Lieut. Colonel on June 15. He was horn in Los Animas, Colorado, in 1906 and 
graduated from the Colorado College in 1927. He obtained his medical degree from 
the Washington University School of Medicine in St. Louis, Missouri. In 1939 he 
completed nine months of training in Internal Medicine at the Walter Reed General 
Hospital. 

Colonel Powell served as Cardiologist and later became Chief of the Medical 
Sendee at Gorgas Hospital, Ancon, Canal Zone, where he was stationed from the 
Fall of 1939 to the Fall of 1942. Then lie was assigned to the Medical Replacement 
Center of Camp Joseph T. Robinson in Arkansas, where he performed the duties of 
Assistant Regional Commander until he became full Regional Commander in 1943. 


Decorations for Scrub Typhus Control Service 

The Bronze Star Medal has been awarded to an officer of the Sanitary Corps 
and seven enlisted men of the Medical Department for their services in the prevention 
of scrub typhus on Goodenough Island in the South Pacific as announced on May 16, 
1944 by the Sixth Army Headquarters. 

Although these men were fully aware of the danger of contracting scrub typhus, 
they voluntarily applied themselves to the task of preparing camp sites in order to 
bring about the rapid and complete control of this disease on Goodenough Island. 
Their services were rendered during the periods December 27, 1943 to February 7, 
1944 and March 13-22, 1944. 


U. S. Army Blind Centers 

The Army Medical Department has designated two hospitals, namely, Valley 
Forge General Hospital, Phoenixville, Pa., and Dibble General Hospital, Menlo Park, 
California as blind centers where all blinded casualties are being sent to receive a 
preliminary course in social rehabilitation while undergoing any necessary medical 
or surgical treatment. 

On July 21 the first group of blinded casualties was received at Old Farms 
Convalescent Hospital (Special), Avon, Conn., which has been designated as the 
blind center where the final phase of social rehabilitation is given. This group has 
undergone the preliminary training at Valley Forge General hospital, and during their 
stay at Old Farms will receive more advanced training in social rehabilitation prior 
to discharge from the Army and transfer to the Veterans Administration. 


Major Alexander Pierce Ormond, F.A.C.P. (MC), AUS, Chief of Medical 
n iCe Nation Hospital, Reno Army Air Base, Reno, Nevada and formerly 

tt _ ron ’ Ohio, gave an. address before the Nevada Branch of the American Social 
ygiene Association in Reno on July 12, 1944. He spoke on “The Army’s Venereal 

isease Control Program.” Dr. Lawrence Parsons, F.A.C.P., president, introduced 
the speaker. 
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Governor Bricker Comments on American Medicine 

Governor John W. Bricker of Ohio, Republican Vice Presidential candidate, in 
addressing the Creve Coeur Club at Peoria last February 22 said, among other things, 
“The American doctors have made eminent progress in caring for the health of our 
people. Medical organizations and private hospital groups are making substantial 
progress toward the goal of providing adequate medical and hospital care for all. 
In view of this record I regard the proposals emanating from this administration for 
governmental intervention between the doctor and his patient as an undeserved affront 
to a loyal and admirable profession, and a distinct threat for the future health of our 
people. It is these meddlesome activities in so many spheres that properly belong to 
the states or to the people themselves that have led to the multiplicity of government 
agencies which are unsupervised and uncontrolled, and which it is impossible to super- 
vise or control. Please do not misunderstand me. Government must be responsive to 
the needs of social progress in every field. It must continue to be. Human welfare 
means more than good intentions and material help. It must- promote' education, 
health and public welfare. But it must leave to individual human beings a full 
measure of control over their own destiny. Governmental management and regi- 
mentation invariably lead to national chaos and disorder.” 
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OBITUARIES 

DR. KENNON DUNHAM 

Dr. Kennon Dunham,' F.A.C.P., Cincinnati, Ohio, died April 27, 1944, 
of coronary thrombosis ; aged 72. 

Dr. Dunham was born in Fairfield, Ohio, in 1872, and received his medi- 
cal degree from Miami Medical College, now the University of Cincinnati 
College of Medicine, 1894. He later did postgraduate work at Johns 
Hopkins University School of Medicine, the University of Wisconsin Medi- 
cal School, in London and in Germany. For many years he was Associate 
Professor of Medicine and Iiead of the Department of Tuberculosis at the 
University of Cincinnati College of Medicine and the Cincinnati General 
Hospital. At one time he was Attending Physician to the Cincinnati Tu- 
berculosis Sanatorium, and during World War 1 he served in the Medical 
Corps of the U. S. Army as Chief of the Laboratory Service at Oteen, N. C. 

Dr. Dunham was a former President, 1921, of the Cincinnati Academy 
of Medicine, a member of the Ohio State Medical Society, the American 
Roentgen Ray Society, the American Clinical and Climatological Association, 
the National Tuberculosis Association, Society of Thoracic Surgery, a Fel- 
low of the American Medical Association, and had been a Fellow of the 
American College of Physicians since 1923. He was the author of many 
published papers, and a physician who will be sorely missed. 

DR. GEORGE McCLINTOCIC HUTCHISON 

Dr. George McClintock Hutchison, F.A.C.P., Ridgway, Pa., died Jan- 
uary 6, 1944, of peritonitis; aged 68. 

Dr. Hutchison was born in Brockway, Jefferson County, Pa., Novem- 
ber 18, 1875. In 1900 he graduated from the Pennsylvania College of 
Dental Surgery with the degree of D.D.S., and in 1907 from the Medico- 
Chirurgical College of Philadelphia with the degree of M.D. In 1927 he 
completed the course at the University of Pennsylvania Graduate School 
of Medicine, receiving the degree of Master of Medical Science. 

Por many years Dr. Hutchison was a practicing physician at Dagus Mines 
and Kersey, Pa. For the last several years he practiced internal medicine at 
Ridgway. He was a member of the Staff of the Elk County General Hos- 
pital and a A^isiting Physician to the Andrew Kaul Memorial Hospital at St. 
Marys. He, was a member of the Elk County Medical Society, the Penn- 
sylvania State Medical Society, a Fellow of the American Medical Associa- . 

tion, and had been a Fellow of the American College of Physicians since 
1936. 

' DR. ANGUS. MacKAY 

Dr. Angus MacKay, M.B., F.A.C.P., Toronto, Ont., Canada, died March 

. 1944, from an acute attack of coronary thrombosis; aged 54. 
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Dr. MacKay was born in the Township of West Zorra, County of Ox- 
ford, and was a direct descendant of the Sutherland MacKays who were 
pioneers of that section of Ontario. His early education was attained in 
Embro and the Collegiate Institute of Woodstock. He received his Bachelor 
of Medicine degree from the University of Toronto in 1916. From that 
date until 1919, he served with the rank of Captain in the Royal Canadian 
Army in Canada, England and France. He interned at St. Michael’s Hos- 
pital and assisted Dr. David Smith, of Stratford, for a time before entering 
practice in Toronto. He did postgraduate work in New York and in 
Rochester, Minn. 

As a classmate and friend of the late Sir Frederick Banting, F.A.C.P., 
he was one of the first to study the clinical application of insulin, and was 
soon recognized as an authority on its use in the treatment of diabetes. Pie 
limited his practice to Interna! Medicine, and was made a Fellow of the 
American College of Physicians in 1931. 

In the Toronto Western Hospital he had charge of the diabetic patients, 
but he was a favorite consultant also in other departments of the hospital. 
His marked common sense and his clinical acumen won the confidence of his 
colleagues, and his loss is a major calamity to the staff. 

Dr. MacKay made valuable contributions to the literature of diabetes and 
hypertension; he wrote book reviews with discrimination; he served for years' 
on the Publication Committee of the Toronto Academy of Medicine, was a 
member of its Council from 1938 to 1941 and Chairman of the Section of 
Pathology, 1930-31, and of the Section of Medicine, 1940-41. His hobbies 
were fishing, gardening, golf and the reading of historical novels and 
biographies. He is survived by his wife, Mrs. Edna Catherine Hanna 
MacKay, a son, Ross Cameron and a daughter, Elizabeth Ann. 

— Taken in part from the Bulletin of the 

Toronto Academy of Medicine 

DR. PIOMER WOOLERY 

Dr. Homer Woolery (Associate) of Bloomington, Ind., died April 22, at 
the'age of 7-1 of coronary thrombosis. 

Dr. Woolery was born December 24, 1872; received his A.B. degree in 
1897 in Indiana University, and his M.D. in 1907 from the same institution. 
He later pursued postgraduate study at Harvard Medical School. He 
practiced the specialties of internal medicine and pediatrics in Bloomington 
for a great many years. He was a member of the Phi Delta Theta and Nu 
Sigma Nu Fraternities, also a member of the Monroe County Medical So- 
ciety, the Indiana State Medical Society, the Central States Pediatric Society 
and the American Academy of Pediatrics. He had been an Associate of 
the American College of Physicians since 1921 by virtue of former mem- 
bership in the American Congress on Internal Medicine. 



COLLEGE NEWS NOTES 


519 


Dr. Woolery was well liked by his fellow practitioners and was well 
known to the Indiana University student body over a period of many years, 
for he was a friend to all of them. 

Robert M. Moore, M.D., F.A.C.P., 

Governor for Indiana 

DR. CHARLES HARTWELL COCKE 

Dr. Charles Hartwell Cocke, First Vice-President of The American 
College of Physicians, died of coronary occlusion on the morning of August 
3, 1944. Stricken on July 29, he realized that his illness would probably be 
fatal and, with his customary thoughtfulness and consideration, he fur- 
nished his secretary, Miss Studebaker, with a list of names to be notified in 
case of his death. Dr. Paul Ii. Ringer, his physician and devoted friend 
of thirty-three years standing, was with him at the end. 

Dr. Cocke was born in Columbus, Miss., on December 1, 1881, the son 
of Charles Hartwell Cocke, who was the second President of the Industrial 
Institute and College, now known as Mississippi College for Women, and 
Rowena Lockart Hudson Cocke. He received his early education at Epis- 
copal High School, where he was an honor student and leader in school 
activities. From there he went to the University of Virginia where he 
graduated with an A.B. degree in 1902. He received his M.D. degree from 
Cornell University Medical College in 1905, and in 1908 he did postgraduate 
study at the Allgemeines KrankenhaUs, Vienna, and the hospitals of London 
and Paris. In 1914 he married Miss Amy Grace Plank, of Carlisle, Pa. 
Their home life was ideal and they lived happily through the years. Mrs. 
Cocke was with her husband at the end. Many is the visitor who has en- 
joyed the cordial hospitality of this 'gracious couple in their home. 

Going to Asheville, North Carolina, by reason of impaired health, he re- 
mained to become one of that city’s most illustrious, useful and respected 
citizens. He was for many years Attending Physician for the Asheville 
■ Mission and Biltmore Hospitals. He was Consulting Physician to the Lear- 
line Reaves Sanatorium (Greenville, Tenn.) and Patton Memorial Hospital, 
Hendersonville, North Carolina. He was co-founder and medical director 
of the Zephyr Hill Sanatorium, and consultant to most of the hospitals of 
Asheville. 

Dr. Cocke was a Diplomate of the American Board of Internal Medicine ; 
President, 1923, Buncombe County Medical Society; Vice-President, 1927, 
Medical Society of the State of North Carolina; Vice-President, 1932, 
outhern Medical Association; Vice-President, 1934, American Clinical and 
limatological Association; Vice-President, 1935 and 1936, American Col- 
^ge of Chest Physicians; Member of National Tuberculosis Association, 
Muthern Interurban Clinical Club, American Association of the History of 
edicine, American Heart Association; Fellow, American. Medical Asso- 
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ciation ; Member of the Phi Kappa Psi and Nu Sigma Nu fraternities, and, 
during World War I, he was Chief Consultant and Secretary of his local 
Medical Advisory Board. 

The Medical Society which he enjoyed and loved most was The 
American College of' Physicians. He became a Fellow of the College in 
1928 and was elected to the Board of Governors, representing the State of 
North Carolina, in 1929. He was Chairman of the Board of Governors 
from 1925 to 1942 and became Vice-President of the College in 1942; was re- 
lected in 1944 and held that office at the time of his death. He served on 



CHARLES HARTWELL COCKE, Asheville, N. C. 

Regent, and Chairman, .Board of Governors 

numerous committees of the College; he was a member of the Committee on 
Credentials for many years and on this Committee he performed signal serv- 
ice in connection with the standards of the College. Dr. Cocke loved the 
College and everything about it and maintained an abiding interest in its wel- 
fare and progress. To him, more than any other man, goes the credit for the 
fine and healthy growth of the College in his adopted State of North Carolina. 
Giving his enthusiastic support and his recognized talent to the promotion 
of its welfare from 1928 on, it can be truthfully said that his passing has lust 
for the College one of its most loyal and valuable members. 
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Dr. Cocke was author of numerous publications in the best medical 
journals in the country. Throughout his professional life there were very 
few years that he did not make at least one contribution to medical literature. 

Although medicine was his primary interest, Dr. Cocke, being the good 
citizen that he was, gave liberally of his time and talent to the civic and 
church affairs of his home city, Asheville. For years he was a member 
of the Asheville Chamber of Commerce, serving as Vice-President in 1939 
and Director from 1938 to 1940. He served on the Board of Directors of 
the Asheville Community Chest for three years. A member of the Trinity 
Episcopal Church, he served as vestryman for twenty years, was a former 
Senior Warden, Trustee of the Diocese and a member of the Standing Com- 
mittee of the Diocese for many years. lie also served as President of the 
Men’s Bible Class of his church. 

The family, the friends, the community in which he lived, his patients 
and the organizations to which he belonged will sorely miss this scholarly, 
friendly and talented man. Splendidly trained, possessed of a keen intellect 
and having the Utmost regard for the nobility of his calling, it is not strange 
that he was respected throughout his State and section as an outstanding 
physician. Patients were drawn from great distance by his well deserved 
reputation. 

A man of many social graces and broad intellectual interests, he touched 
the lives of many people. Those of us who knew him were benefited by the 
warmth and glow of his character. It is hard to believe that we will not 
again hear the cheery greeting and receive the warm handclasp of this 
dynamic, scholarly and sincere man. His patients loved him, his family 
loved him; and his friends loved him! His memory will ever remain graven 
on our hearts. 

Paul F. Whitaker, M.D., F.A.C.P, 
Member of Board of Governors for North Carolina 
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POSTGRADUATE COURSES, AUTUMN, 1944 
THE AMERICAN COLLEGE OF PHYSICIANS 

The following courses have been arranged through the generous cooperation of 
the directors and the institutions at which the courses will be given. The Advisory 
Committee on Postgraduate Courses will plan other courses during the winter and 
spring of 1945. Because of conditions due to the War, the program cannot be planned 
a long time in advance, but the College will attempt to provide an adequate program 
of postgraduate study to serve those members of the College who will find it, con- 
venient and possible to pursue refresher courses. 

The courses are organized especially for Fellow and Associates of the College, 
but where facilities are available, they will be open to non-members with adequate pre- 
liminary training, preference to be given to non-members in the following order: (1) 
candidates for membership; (2) Medical Officers in the Armed Forces; (3) physi- 
cians preparing for examinations by their certifying boards; (4) other non-members 
having adequate background for advanced work. By direction of the Board of Re- 
gents, registrations from non-members of the College may not be accepted more than 
three weeks in advance of the opening of any course. 

The courses are made available by the College to its members at minimum cost, 
because the College assumes full responsibility for promotion, advertising, printing 
and registration. 

Fees — $20.00 per week to members of the College ; $40.00 per week to non-mem- 
bers; Medical Officers of the Armed Forces of the United States and Canada, free. 
At least one-half of the registration fee shall be paid at time of filing application; 
the balance shall be paid not later than one week in advance of the opening of any 
course. Note that in the case of Course No. 3 a special, all-inclusive rate for tuition, 
room and board will apply: namely, $50.00 for members; $70.00 for non-members; 
$30.00 for Service physicians. 

The advance payment may be refunded by the College to any registrant who for 
adequate reason is unable to pursue the course, providing notice of withdrawal is 
registered ten days in advance of the opening of the course. 

Registration — All registrations should be filed directly with the Executive Of- 
fices of the American College of Physicians, 4200 Pine Street, Philadelphia. 4, Pa. 
An official registration form, copy of which can be procured from the Executive Of- . 
fices, must be used. Registrations will be assigned in order of receipt. 

The College will record all registrations with the respective institutions offering 
the courses. Therefore, no registration should be made except through the -American 
College of Physicians. A matriculation card will be sent to each registrant when 
his fee has been paid in full. 


COURSE NO. 1— CARDIOLOGY 
(October 2-7, 1944) 

Massachusetts General Hospital 
Boston, Mass. . 

Paul D. White, M.D., F.A.C.P., Director 

(Minimal Registration, 30; Maximal Registration, 50) 

The full details of this course have already been published in the August issue 
of the Annals of Internal Medicine, and, therefore, are not hereunder repeated. 
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COURSE NO. 2— GENERAL MEDICINE 
(October 9-14, 1944) 

University of Oregon Medical School 
Portland, Ore. 

Homer P. Rush, M.D., F.A.C.P., Director 
(Minimal Registration, 25; Maximal Registration, 60) 
Officers of Instruction 


Guests 

Captain Ercell A. Addington, MC, Barnes Hospital. 

Major Noyes L. Avery, Jr., MC, Barnes Hospital. 

Colonel Charles K. Berlc, MC, F.A.C.P., Barnes Hospital. 

Major Frederick J. Bradshaw, Jr., MC, Barnes Hospital. 

Commander L. T. Coggesliall, MC, USNR, Marine Bks., Klamath Falls. 
Captain William W. Waddell, MC, Barnes Hospital. 

David W. E. Baird, M.D., F.A.C.P., Dean, University of Oregon Medical School. 
William Y. Burton, M.D., Assistant Professor of Radiology. 

T. Homer Coffen, M.D., F.A.C.P., Clinical Professor of Medicine. 

William S. Conklin, M.D., Assistant Professor of Medicine. 

Norman A. David, M.D., Professor of Pharmacology. 

Knox H. Finley, M.D., Associate Professor of Psychiatry. 

John H. Fitzgibbon, M.D., F.A.C.P., Assistant Clinical Professor of Medicine. 
Wesley E. Gatewood, M.D., Assistant Clinical Professor of Medicine. 

Morton J. Goodman, M.D., Assistant Clinical Professor of Medicine. 

John R. Hand, M.D., Assistant Clinical Professor of Urology. 

Hance F. Haney, M.D., Professor of Physiology. 

Blair Holcomb, M.D., F.A.C.P., Assistant Clinical Professor of Medicine. 

Warren C. Hunter, M.D., Professor of Pathology. 

Selma Hyman, M.D., Assistant Professor of Radiology. 

Ralph C. Matson, M.D., F.A.C.P., Associate Clinical Professor of Medicine. 

Sidney Mayer, Jr., M.D., Clinical Associate in Medicine. 

John D. McGovern, M.D., Assistant Professor of Pathology. 

Frank R. Menne, M.D., F.A.C.P., Professor of Pathology. 

John R. Montague, M.D., Clinical Associate in Medicine. 

hrank R. Mount, M.D., F.A.C.P., Assistant Clinical Professor of Medicine. 

Edwin E. Osgood, M.D., F.A.C.P., Associate Professor of Medicine. 

Dorwin L. Palmer, M.D., Assistant Clinical Professor of Radiology. 

Matthew C. Riddle, M.D., Associate Professor of Medicine. 

Homer P. Rush, M.D., F.A.C.P., Associate Clinical Professor of Medicine. 

aurence Selling,' M.D., F.A.C.P., Professor of Medicine. 

James T. Speros, M.D., Assistant Professor of Medicine. 

Kenneth C. Swan, M.D., Assistant Professor of Ophthalmology, 
ubur R. Todd, M.D., Assistant Professor of Biochemistry, 
en Vidgoff, M.D., Clinical Instructor in Medicine, 
arles C. Wilson, M.D., Clinical Associate in Medicine. 

'an M, Woolley, M.D., Clinical Associate in Radiology. 
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Outline of Course ' 

Monday, October 9. 

A.M. Session 

8 :00- 8 :50 Registration, Introduction and Instructions. 

Drs. Baird, Rush and Selling. 

9:00- 9:50 X-Ray Interpretation of Diseases within the Thorax. 

Drs. Palmer, Burton, Hyman and Woolley. 

10:00-10:50 Chemotherapy : Penicillin. 

Dr. Osgood. 

11:00-11:50 Recent Advances in Cardiology. 

Dr. Coffen. 

P.M. Session 

1:00- 2:50 Clinical Conference. 

Dr. Selling. 

3:00- 3:50 The Scope of Tropical Medicine: its subject content. 

Dr. Riddle. 

4:00- 4:50 The Psychic Factors in Asthma. 

Dr. Mayer. 

5 :00- 5 :50 Puberty Praecox and Associated Syndromes. 

Dr. Hand. 

Tuesday, October 10. 

A.M. Session 

8:00- 8:50 Clinical Pathological Conference. 

Drs. Hunter, Menne and McGovern. 

9:00- 9:50 X-Ray Interpretation of Diseases of the Gastrointestinal Tract. 

Drs. Palmer, Burton, Hyman and Woolley. 

10:00-10:50 Chemotherapy: The Sulphanilamides. 

Dr. Osgood. 

11 :00— 1 1 :50 The Combination Use of Insulins. 

Dr. Holcomb. 

P.M. Session 

1 :00- 1 :50 ' Functional Heart Disturbances : The Tension State. 

Dr. Selling. 

2:00- 2:50 Electroencephalograph. 

Dr. Finley. ' 

3 :00- 3 :50 The Scope of Tropical Medicine : The Biological and Sociological Fac- 
tors. 

Dr. Riddle. 

4 :00- 4 :50 The Importance of Eye Ground Examination in Internal Medicine. 

Dr. Goodman. 

5 :00- 5 :50 The Eye and Diabetes. 

Dr. Swan. 

Wednesday, October 11. - . 

A.M. Session 

8:00- 8:50 Clinical Pathological Conference. 

Drs. Hunter, Menne and McGovern. - . 

9 :00- 9 :50 ' X-Ray Interpretation of Diseases of the Bones. 

Drs. Palmer, Burton, Hyman and' Woolley. 
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10:00-10:50 Chemotherapy: The Arsenicals. 

Dr. Osgood. 

11:00-11:50 The Value and Interpretation of Gastroscopic Examinations. 

Dr. Fitzgibbon. 

P.M. Session 

1:00- 2:50 Clinical Conference. 

Dr. Rush. 

3:00- 3:50 Useful Diagnostic Procedures in Tropical Medicine. 

Dr. Riddle. 

4:00- 4:50 The Present Status of Estrogenic Therapy. 

Dr. Vidgoff. 

5:00- 5:50 Arthritis; a Workable Classification. 

Dr. Wilson. 

Thursday, October 12. 

A.M. Session 

8:00- 8:50 Clinical Pathological Conference. 

Drs. Hunter, Mennc and McGovern. 

9:00- 9:50 X-Ray Interpretation of Diseases of the Genito-urinary Tract. 

Drs. Burton, Palmer, Hyman and Woolley. 

10:00-10:50 The Present Status of Thyroid Depressing Drugs. 

Dr. David. 

11:00-11:50 Clinical Experience with Thiouracil (Deracil Lederle). 

Drs. Wilson and Montague. 

P.M. Session will be spent at Barnes General Hospital. The Army program has been 
arranged by Colonel Charles K. Berle, MC, Commanding. 

1 :0Q- 1 :45 Certain Problems when Tropical Diseases are moved to the Temperate 
Zone. 

Commander Coggeshall. 

1 :45- 2 :30 Physiology of Chest Leads. 

Major Avery. 

2:30- 3:15 Reconditioning, both Mental and Physical, as practiced at this Hospital, 
with Special Consideration of War Neuroses. 

Major Bradshaw. 

3:15- 4:00 Bronchogenic Carcinoma. 

Captain Addington. 

4:00- 4:45 Some Points in Diagnosis of Amoebic Hepatitis with Illustrative Cases. 
Captain Waddell. 

After these papers, an opportunity will be given the attending doctors to visit the 
Hospital. 

Friday, October 13. 

A.M. Session 

8.00- 8:50 Clinical Pathological Conference. 

„ Drs. Hunter, Menne and McGovern. 

9:00- 9:50 . Irradiation Therapy. 

ln-nn_io ^ rs ' ■^ >a ^ rner > Burton, Hyman and Woolley. 

10:50 Present Status of the Physiological Background of the Vitamins. 

11-00- Dr. Todd. 

-11:50 The Present Status of the Physiological Mechanism of Hypertension. 
Dr. Haney. 
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P.M. Session 

1:00- 2:50 Clinical Conference. 

Dr. Gatewood. 

3 :00- 3 :50 Experiences in War Medical Problems. 

Lt. Col. Mount. 

4:00- 4:50 The Present Status of Androgen Therapy. 
Dr. Vidgoff. 

5:00- 5:50 Arthritis; Plans of Therapy. 

Dr. Wilson. 

Saturday, October 14. 

A.M. Session 

8:00-12:00 Clinical Conference: Chest Diseases. 

Drs. Matson, Conklin and Speros. 


COURSE NO. 3— INTERNAL MEDICINE 
(October 9-14, 1944) 

Center for Continuation Study, 

University of Minnesota 
Minneapolis, Minn. 

Julius M. Nolte, Director 
Center for Continuation Study 
William A. O’Brien, M.D., Director, 

Postgraduate M edical Education 
Cecil J. Watson, M.D., F.A.C.P., Head, 

«r 

Department of Medicine 
Edward H. Rynearson, M.D., F.A.C.P. 

Associate Professor of Medicine, 

Mayo Foundation, Rochester 
(Minimal Registration, 30; Maximal Registration, 50) 

Officers of Instruction 

George N. Aagaard, Jr., M.D., Instructor in Medicine, Medical School. 

John M. Adams, M.D., Assistant Professor of Pediatries, Medical School. 

Wallace D. Armstrong, M.D., Professor of Physiological Chemistry, Medical School. 
Elexious T. Bell, M.D., Professor of Pathology, Medical School. 

Clarence Dennis, M.D., Associate Professor of Surgery, Medical School. 

Charles A. Evans, M.D., Assistant Professor of Bacteriology, Medical School. 
Gerald T. Evans, M.D., Associate Professor of Medicine, Medical School. 

Edmund B. Flink, M.D., Associate Professor of Medicine, Medical School. 

Malcolm M. Hargraves, M.D., Instructor in Medicine, Mayo Foundation, Rochester. 
Wallace E. Herrell, M.D., F.A'.C.P., Assistant Professor of Medicine, Mayo Founda- 
tion, Rochester. 
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Horton C. Hinsliaw, M.D., F.A.C.P., Assistant Professor of Medicine, Mayo Founda- 
tion, Rochester. 

Frederick W. Hoffbauer, M.D., Associate Professor of Medicine, Medical School. 
Max H. Hoffman, M.D., Clinical Assistant Professor of Medicine, Medical School. 

F. Raymond Keating, Jr., M.D., Instructor in Medicine, Mayo Foundation, Rochester. 
Edwin J. Kepler, M.D., F.A.C.P., Associate Professor of Medicine, Mayo Founda- 
tion, Rochester. 

Bernard G. Lannin, M.D., Clinical Instructor in Surgery, Medical School. 

Thomas Lowry, M.D.. Clinical Assistant Professor of Medicine, Medical School. 
Irvine McQuarrie, M.D., Professor of Pediatrics, Medical School. 

J. Arthur Myers, M.D., F.A.C.P., Professor of Preventive Medicine and Public 
Health, Medical School. 

Julius M. Nolte, Director, Center for Continuation Study, University of Minnesota. 
William A. O’Brien, M.D., Director, Postgraduate Medical Education, University of 
Minnesota. 

E. R. Rickard, M.D., Director, Influenza Research Laboratory, Minnesota State De- 
partment of Health, Minneapolis. 

Leo G. Riglcr, M.D., Professor of Radiology, Medical School. 

Edward H. Rynearson, M.D., F.A.C.P., Associate Professor of Medicine, Mayo 
Foundation, Rochester. 

Thomas H. Seldon, M.D., Instructor in Anesthesia, Mayo Foundation, Rochester. 
Morse J. Shapiro, M.D., Clinical Associate Professor of Medicine, Medical School. 
Wesley W. Spink, M.D., F.A.C.P., Associate Professor of Medicine, Medical School. 
Richard L. Varco, M.D., Assistant Professor of Surgery, Medical School. 

Owen H. Wangensteen, M.D., F.A.C.S., Professor of Surgery, Medical School. 

Cecil J. Watson, M.D., F.A.C.P., Professor of Medicine, Medical School. 

The purpose of this course is to review certain phases of internal medicine. It 
will be presented by representatives from the faculty of the Medical School, Minnea- 
polis, and the Mayo Foundation, Rochester, Minn. The program will consist of 
lectures, clinics, round tables, clinical dialogues, conferences, discussions, demonstra- 
tions and motion pictures. The group will live in the Center for Continuation Study 
- Building, where lectures will be given. Clinics and Conferences will be held in the 
University of Minnesota Hospitals on the campus. The medical library is located 
just a short distance from the Center for Continuation Study. Arrangements have 
been made to house a maximum of fifty physicians. Twenty single rooms with de- 
tached bath 'and fifteen double rooms with adjoining bath have been made available. 
Occupants of double rooms may designate the physician who is to occupy the room 
, -with them, or they will be assigned a roommate pending final approval. All meals 
will be served in the dining room of the building. Members of the military service 
on active duty will be charged only for their room and meals. The advantage of 
living together during the week cannot be overemphasized, as it eliminates transpor- 
tation difficulties and provides ample time for group discussion. 

Outline of Course 

Monday October 9. 

Breakfast. 

Orientation. 

Center for Continuation Study Program. 

Mr. Nolte. 

Continuation Course in Internal Medicine. 

Drs. O’Brien and Watson. 

Laboratory Methods used in the Study of Blood Diseases. 

Dr. Flink. < 


7 :30 
8:30 
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Interpretation of the Peripheral Blood Count. 
Dr. Hargraves. 

Fundamental Aspects of the Anemias. 

Dr. Watson. 

12 :30 Luncheon. 

2:00 Diagnosis and Treatment of the Anemias. 

Dr. Watson. 

Transfusions with Blood and Blood Plasma. 
Dr. Seldom 

Transfusion Reactions. 

Dr. FI ink. 

6 :30 Dinner. 

Tuesday, October 10. 


7:30 

S:30 


12:30 

2:00 


6:30 


Breakfast. 

Characteristics of Virus Disease Agents. 

Dr. Evans. 

Influenza. 

Dr. Rickard. 

Virus Respiratory Infections in Infancy and Childhood. 

Dr. Adams. 

Virus Pneumonias. 

Dr. Spink. 

Luncheon. 

Case Finding in Tuberculosis. 

Dr. Myers. 

Chemotherapy of Tuberculosis. 

Dr. Hinshaw. 

Clinical Radiologic Dialogue — Respiratory Infections. 

Drs. Spink and Rigler. 

Dinner. 


Wednesday, October 11. 

7 :30 Breakfast. 

8:30 Clinical Conference— Penicillin Therapy. 

Drs. Spink and Herrell. 

Clinical Pathologic Conference.. 

Drs. Watson, Bell and Associates. 

12:30 Luncheon. 

2:00 Changes in Blood Electrolytes in Disease. 

Dr. Kepler. 

Disease of the Adrenals. 

Dr. McQuarrie. 

Disturbances of the Pituitary Gland. 

Dr. Rynearson. 

6:30 Group Dinner — Faculty and Course Members. 

Thursday, October 12. 

7 :30 Breakfast. 

8:30 Calcium, Phosphorus and Phosphatase Studies. 

Dr. Armstrong. 

Hyperparathyroidism. 

Dr. Keating. 
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The Male Sex Hormones. 

Dr. Hoffman. 

Thiouracil Therapy! 

' > Dr. Evans. 

12 :30 Luncheon. 

2:00 Fundamental Aspects of Jaundice. 

Dr. Watson. 

Liver Biopsy and Liver Function. 

Dr. Hoffbaucr. 

Diagnosis and Treatment of Jaundice. 
Dr. Watson. 

6 :30 Dinner. 


Frida}’, October 13. 


7:30 

8:30 


12:30 

2:00 


6:30 

Saturday, October 14. 

Breakfast. 


Breakfast. 

Medical-Surgical Problems : 

Treatment of Gastric and Duodenal Ulcer. 

Dr. Lannin. 

Treatment of Ulcerative Colitis. 

Dr. Dennis. 

Preparation of Surgical Patients. 

Dr. Varco. 

> Treatment of Tumors of the Bowel. 

Dr. Wangensteen. 

Luncheon. 

Differential Diagnosis of Coronary Occlusion and Myocardial In- 
farction. 

Dr. Aagaard. 

Treatment of Congenital Heart Disease. 

Dr. Shapiro. 

Clinical Radiologic Dialogue — Bronchial Obstruction. 

Drs. Lowry and Rigler. 

Dinner. 


7:30 

8:30 

12:30 


General Medical Clinics: Exhibition of Patients showing Conditions 
Reviewed during Course. 

Drs. Watson and Associates. 

Luncheon. 

Certificates of Attendance. 
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COURSE NO. 4— ALLERGY 
(October 16-21, 1944) 

Roosevelt Hospital 
New York, N. Y. 

Robert A. Cooke, M.D., F.A.C.P., Director 

(Minimal Registration, 25; Maximal Registration, 50) 

‘ Officers of Instruction 

Robert A. Cooke, M.D., F.A.C.P., Attending Physician and Director, Department of 
Allergy, Roosevelt Hospital. 

Horace S. Baldwin, M.D., Assistant Professor of Clinical Medicine, Cornell Univer- 
sity Medical College ; Assistant Attending Physician and Chief of Allergy Clinic, 
New York Hospital. 

Aaron Brown, M.D., Assistant Clinical Professor of Medicine and Chief cff Allergy 
Clinic, New York University College of Medicine; Assistant Visiting Physician, 
Bellevue Hospital. 

Robert Chobot, M.D., F.A.C.P., Assistant Professor of Clinical Pediatrics, New 
York Post-Graduate Medical School and Hospital, Columbia University; Chief 
of Pediatric Allergy, New York Post-Graduate Medical School and 'Hospital; 
Assistant Chief, Allergy Clinic, Roosevelt Hospital. 

Russell Clark Grove, M.D., Associate Surgeon, Otolaryngology, Roosevelt Hospital. 
Joseph Harkavy, M.D., Associate in Medicine, Columbia University College of Phy- 
sicians and Surgeons; Associate Physician and Chief of Allergy Clinic, Mt. 
Sinai Hospital ; Associate Physician, Montefiore Hospital. 

Selian Hebald, M.D., Assistant Chief of Allergy Clinic, Roosevelt Hospital; Senior 
Clinical Assistant in Allergy, Outpatient Department, Mt. Sinai Hospital. 

Paul Klemperer, M.D., Pathologist, Mt. Sinai Hospital. 

Louis Schwartz, M.D., Medical Director, Chief, Dermatoses Section, U. S. Public 
Health Service, Bureau of State Services, Bethesda, Md. 

Will Cook Spain, M.D., F.A.C.P., Clinical Professor of Medicine, New York Post- 
Graduate Medical School and Hospital, Columbia University; Chief of Allergy 
Clinic and Attending Physician, New York Post-Graduate Medical School and 
Hospital. 

Albert Vander Veer, M.D., Consultant in Allergy and Chief of Allergy Clinic, Roose- 
velt Hospital. 

Matthew Walzer, M.D., Associate in Medicine, Cornell University Medical College; 
Attending in Allergy and Chief of Allergy Clinic, Jewish Hospital, Brooklyn. 

The course in Allergy this year will be given in its entirety at the Roosevelt 
Hospital, but the faculty will be drawn from various medical schools and hospitals, 
in New York and from the U. S. Public Health Service. 

Instruction will be by means of lectures, clinics and conferences. All phases of 
allergy — immunological, pathological and clinical — will be considered from their prac- 
tical and theoretical aspects. The course is planned to furnish the internist, general 
practitioner or allergist with the soundest and most recent information on concepts 
and procedures for diagnosis and treatment; and the general management of the aller- 
gic patient. On Saturday morning (October 21), there will be an optional morning 
session for those interested in preparation of allergenic extracts or desirous of prac- 
tical experience in the technique of skin testing. A reference list of desirable articles 
on allergy will be mailed to all registrants from the office of the American College of 
Physicians. 
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Invitation to register for this particular course is extended beyond members of 
the American College of Physicians to members of the American Academy of Allergy, 
and to any members of the Inter-American Group who are pursuing postgraduate 
study in this Country at this time. 

Outline of Course 

Monday, October 16. 

A.M. Session 
9 :00-l 1 :30 Registration. 

Introduction to Allergy. 

Dr. Cooke. 

11:30- 1:00 Extracts: Methods of Preparation and Standardization. 

Dr. Spain. 

P.M. Session 

2:00- 4:00 Techniques of Skin Testing and Their Interpretation. 

Dr. Walzer. 

4:00- 6:00 Histopathology of the Allergic Reaction. 

Dr. Klemperer. 

7:30 Informal Dinner. 

Tuesday, October 17. 

A.M. Session 

9:00-11:30 Pediatric Allergy (1st session). 

Dr. Chobot. 

11:30- 1:00 Allergic Coryza-Perennial. 

Dr. Vander Veer. 

P.M. Session 

2:00- 4:00 Non-Inf ective Asthma. 

Dr. Spain. 

4:00- 6:00 Allergic Coryza-Seasonal (1st session). 

Dr. Vander Veer. 

Wednesday, October 18. 

A.M. Session 

9:00-10:30 Allergic Coryza-Seasonal (2nd session). 

Dr. Brown. 

10:30-11:30 Allergic Coryza-Seasonal, Special Features. 

Dr. Hebald. 

11:30- 1:00 Vascular Allergy; Meniere’s Disease; Migraine; Physical Allergy. 

Dr. Harkavy. 

P-M. Session 

2 :00- 4 :00 Industrial Dermatoses. 

Dr. Schwartz. 

4.00- 6:00 Sinus Disease in Relation to Allergy. 

Dr, Grove. 

Thursday, October 19. 

A.M. Session 

9.00- 10:30 Serum Disease; Drug and Insulin Allergy. 

Dr. Harkavy. 
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10:30-12:30 Asthma: Differential Diagnosis; Symptomatic Treatment of Status 
Asthmaticus. 

Dr. Baldwin. 

P.M. Session 

2:00- 3:30 Pediatric Allergy (2nd session). 

Dr. Chobot. 

3:30- 6:00 Infective Asthma. 

Dr. Cooke. 

Friday, October 20. 

A.M. Session 

9:00-12:30 Eczema, Urticaria, Angioneurotic Edema and Miscellaneous Allergies, 
with Case Presentations. 

Dr. Cooke. 

P.M. Session 

2 :00- 5 :00 General Review and Roundtable. 

By coincidence, the American College of Physicians will be conducting a Regional 
Meeting for the State of New York in New York City, Friday, October 20. An- 
nouncements concerning the program will be furnished to all registrants in this 
course. However, all are invited to attend the regional dinner meeting from 6 :00 to 
8:00 P.M. at the Waldorf-Astoria Hotel, and to be the guests of the New York 
Academy of Medicine at 8:30 P.M. at a Panel Discussion on “The Evaluation of 
Sulfa Drugs and Penicillin,” a feature of the Seventeenth Graduate Fortnight at the 
Academy. Dr. David P. Barr, F.A.C.P., will be the Chairman of the Panel Discus- 
sion, and Drs. Rene J. Dubos, Colin M. MacLeod, John F. Mahoney, Frank L. 
Meleney and William S. Tillett will assist. , 

Saturday, October 21. 

A.M. Session 

9:00 Optional. Practical Work, Tests, Extracts and Clinic Management.. 

Drs. Cooke and Spain. 


COURSE NO. 5— SPECIAL PHASES OF INTERNAL MEDICINE 
(October 23-November 4, 1944) 

Chicago Institutions 
Thorne Hall 

, Northwestern University 

Lake Shore Drive and Superior Street 
Chicago, 111. 

Willard O. Thompson, M.D., F.A.C.P., Director 
Walter L. Palmer, M.D., F.A.C.P., Governor for Northern Illinois 
(Minimal Registration, 25; Maximal Registration, 60) 

This course offers an unusual opportunity for physicians to familiarize themselves 
with recent developments in various fields of Internal Medicine. The, faculty of 1 
men includes many of the most outstanding physicians, not only in Chicago, but also 
from other parts of the country. Numerous Chicago Institutions are represented, 
including the University of Chicago, University of Illinois, Northwestern University, 
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Loyola University, the Institute of Psychoanalysis, the Illinois Neuropsychialric Insti- 
tute, the Michael Reese Hospital, as are also many outside agencies and institutions, 
including Harvard Medical School, Ohio State University, University of Michigan, 
University of Minnesota, Washington University, University of Oklahoma, Univer- 
sity of Cincinnati, State University of Iowa, Marquette University, the Cleveland 
Clinic, Indianapolis City Hospital, the Medical Corps of the U. S. Army and the U. 
S. Navy, and the U. S. Public Health Service. Where possible, clinical discussions 
will be illustrated by demonstration of patients. 

Meeting Place: Thorne Hall, Northwestern University, Lake Shore Drive 
and Superior Street — All sessions will be held in Thorne Hall, except those on Satur- 
day, November 4, which will be held in the Drake Hotel. This day will be devoted 
to the Regional Meeting of the American College of Physicians for the States of 
Illinois, Indiana, Iowa, Kentucky, Michigan, Minnesota and Wisconsin. This meet- 
ing is part of the course, and all physicians taking the course, whether they be mem- 
bers of the College or not, are invited not only to participate in the scientific sessions 
of the Regional Meeting, but also to attend the luncheon and the dinner. 

Luncheon: Abbott Hall, Northwestern University, 710 Lake Shore Drive — Abbott 
Hall is just across the street from Thorne Hall. 

Officers of Instruction 

William E. Adams, M.D., F.A.C.S., Associate Professor of Surgery, University of 
Chicago, The School of Medicine. 

Wright R. Adams, M.D., Associate Professor of Medicine, University of Chicago, 
The School of Medicine. 

Edgar V. Allen, F.A.C.P., Col., (MC), AUS, Consultant in Medicine, Seventh Ser- 
vice Command, Omaha, Nebr. 

Raymond B. Allen, M.D., Dean, University of Illinois College of Medicine. 

Howard Alt, M.D., Assistant Professor of Medicine, Northwestern University Med- 
ical School. 

Edwin B. Astwood, M.D., Assistant Professor of Pharmacotherapy, Harvard Medical 
School, Boston, Mass. 

Percival Bailey, M.D., Professor of Neurology and Neurosurgery, University of 
Illinois College of Medicine. 

Clifford Barborka, M.D., F.A.C.P., Assistant Professor of Medicine and Director, 
Abbott Foundation for Medical Research, Northwestern University Medical 
School. 

Claude S. Beck, F.A.C.S., Lt. Col., (MC), AUS, Consultant in Surgery, Fifth 
Service Command, Columbus, Ohio. 

Granville Bennett, M.D., Professor of Pathology, University of Illinois College of 
Medicine. 

Robert S. Berghoff, M.D., F.A-C.P., Clinical Professor of Medicine, Loyola Uni- 
versity School of Medicine; President-Elect, Illinois State Medical Society. 

Pert I. Beverly, M.D., Assistant Professor of Pediatric Psychiatry, University of 
Illinois College of Medicine. 

Marion A. Blankenliorn, M.D., F.A.C.P., Professor of Medicine and Head of the 
Department, University of Cincinnati College of Medicine, Cincinnati, Ohio. 
William J. Bleckwenn, Col., (MC), AUS, Consultant in Neuropsychiatry, Sixth 
Service Command, Chicago. (Formerly, Surgeon in the forward echelon. South- 
west Pacific Area.) 

Robert G. Bloch, M.D., F.A.C.P., Professor of Medicine and Chief of the Division of 
Pulmonary Diseases, University of Chicago, The School of Medicine, 
exander Brunschwig, M.D., F.A.C.S., Professor of Surgery, University of Chi- 
ca g°, The School of Medicine. 
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Paul R. Cannon, M.D., Professor and Chairman of the Department of Pathology, 
University of Chicago, The School of Medicine.* 

Charles M. Caravati, F.A.C.P., Lt. Col., (MC), AUS, Physician-in-Chief, Percy Jones 
General Hospital, Battle Creek, Mich. 

Anton J. Carlson, M.D., F.A.C.P., Professor of Physiology, Emeritus, University 
of Chicago, The School of Medicine. 

Warren H. Cole, M.D., F.A.C.S., Professor and Head of the Department of Surgery, 
University of Illinois College of Medicine. 

Arthur R. Colwell, M.D., F.A.C.P., Assistant Professor of Medicine, Northwestern 
University Medical School. 

Edward L. Compere, M.D., F.A.C.S., Associate Professor of Surgery, Northwestern 
University Medical School; Chairman, Department of Orthopedic Surgery, 
Wesley Memorial Hospital. 

Robert M. Craig, M.D., Passed Assistant Surgeon (R), U. S. Public Health Service, 
Chicago. 

Irving S. Cutter, M.D., Professor of Medicine, Emeritus, Northwestern University 
Medical School. 

Israel Davidsohn, M.D., F.A.C.P., Assistant Professor of Pathology, University of 
Illinois College of Medicine; Pathologist and Director of Laboratories, Mt. Sinai 
Hospital. 

Geza de Takats, M.D., F.A.C.S., Associate Professor of Surgery, University of 
Illinois College of Medicine. 

Charles A. Doan, M.D., F.A.C.P., Professor of Medicine and Chairman of the De- 
partment, Ohio State University College of Medicine, Columbus, Ohio. 

Lester R. Dragstedt, M.D., F.A.C.P., Professor of Surgery, University of Chicago, 
The School of Medicine. * 

Samuel M. Feinberg, M.D., F.A.C.P., Associate Professor of Medicine, North- 
western University Medical School. 

Morris Fishbein, M.D., Assistant Professor of Medicine, University of Illinois , Col- 
lege of Medicine; Editor, Journal of the American Medical Association. 

Thomas M. Francis, M.D., Professor of Epidemiology, School of Public Health, 
University of Michigan, Ann Arbor, Mich. 

Thomas M. French, M.D., Assistant Director, Institute of Psychoanalysis. 

Lee C. Gatewood, M.D., F.A.C.P., Professor of Medicine (Rush), University of 
Illinois College of Medicine. 

Francis J. Gerty, M.D., Professor of Psychiatry and Head of the Department, Uni- 
versity of Illinois College of Medicine; Director, Psychiatric Division, Illinois 
Neuropsychiatric Institute. 

Stanley Gibson, M.D., Professor of Pediatrics and Head of the Department, North- 
western University Medical School. 

Newell C. Gilbert, M.D., Professor of Medicine and Head of the Department, North- 
western University Medical School. 

Carl G. Hartman, Ph.D., Professor and Head of the Department of Zoology and 
Physiology, University of Illinois, Urbana, 111. 

B. C. H. Harvey, M.D., Dean of Medical Students, The University of Chicago. 

Jerome R. Head, M.D., Assistant Professor of Surgery, Northwestern University 
Medical School; Medical Director, Edward Sanitarium, Naperville, 111. • _ , 

Norris J. Heckel, M.D., F.A.C.S., Associate Professor of Urology (Rush), University 
of Illinois College of Medicine. s 

Don G. Hildrup, Colonel, (MC), USA, Surgeon, Sixth Service Command, Chicago, 

111 . . 

Paul H. Holinger, M.D., F.A.C.S., Assistant Professor of Otolaryngology, Univer- 
sity of Illinois College of Medicine. 


POSTGRADUATE COURSES 


535 


Archibald L. Hovne, M.D., F.A.C.P., Professor of Pediatrics, University of Illinois 
College of Medicine; Clinical Professor of Pediatrics, University of Chicago, 
The School of Medicine. 

Charles B. Huggins, M.D., Professor of Surgery (Genito-urinary), University of 
Chicago, The School of Medicine. 

Ernest E. Irons, M.D., F.A.C.P., Professor of Medicine, University of Illinois Col- 
lege of Medicine ; President, American College of Physicians. 

Raphael Isaacs, M.D., F.A.C.P., Attending Physician in Hematology and Director, 
Laboratory of Hematology, Michael Reese Hospital. 

Andrew C. Ivy, M.D., F.A.C.P., Nathan Smith Davis Professor of Physiology, 
Northwestern University Medical School. 

Louis N. Katz, M.D., F.A.C.P., Professorial Lecturer in Physiology, University of 
Chicago, The School of Medicine; Head of the Division of Cardiovascular Re- 
search, Michael Reese Hospital. 

Robert Wood Keeton, M.D., F.A.C.P., Professor of Medicine and Heqd of the De- 
partment, University of Illinois College of Medicine. 

Norman M. Keith, M.D., Professor of Medicine, Mayo Foundation, University of 
Minnesota; Consulting Physician, Mayo Clinic; Rochester, Minn. 

Frank B. Kelly, M.D., F.A.C.P., Professor of Medicine (Rush), University of 
Illinois College of Medicine. 

Edward C. Kendall, M.D., Professor of Biochemistry, Mayo Foundation, University 
of Minnesota, Rochester, Minn. 

Allen T. Kenyon, M.D., Associate Professor of Medicine, University of Chicago, The 
School of Medicine. 

Fred C. Kocli, Ph.D., Professor of Biochemistry, Emeritus, .University of Chicago. 

Peter C. Kronfeld, M.D., Associate Professor of Ophthalmology and Director of 
Education, Illinois Eye & Ear Infirmary, University of Illinois College of 
Medicine. 

Grant H. Laing, M.D., F.A.C.P., Assistant Professor of Medicine, Northwestern 
University Medical School. 

Sidney O. Levinson, M.D., Director, Samuel Deutsch Serum Center, Michael Reese 
Hospital. 

Louis R. Limarzi, M.D., Assistant Professor of Medicine, University of Illinois 
College of Medicine. 

John R. Lindsay, M.D., Professor of Otolaryngology, University of Chicago, The 
School of Medicine. 

Malcoim T. MacEachern, M.D., F.A.C.P., Associate Professor. of Medicine, North- 
western University Medical School; Director of' Program of Hospital Admin- 
istration, Northwestern University School of Commerce; Chairman of the 
Administrative Board, American College of Surgeons. 

Paul B. Magnuson, M.D., F.A.C.S., Professor of Bone and Joint Surgery and Head 
of the Department, Northwestern University Medical School. 

Chauncey C. Maher, M.D., F.A.C.P., Associate Professor of Medicine, Northwestern 
University Medical School. 

David E. Markson, M.D., F.A.C.P., Associate Professor of Medicine and Director of 
the Arthritis Clinic, Northwestern University Medical School. 

Donald McCarthy, F.A.C.P., Captain, (MC), USN, Professional Executive Officer, 
U. S. Naval Hospital, Great Lakes, 111. 

E. P. McCullagh, M.D., F.A.C.P., Head of Endocrine Research Laboratory, Cleve- 
land Clinic Foundation Hospital, Cleveland, Ohio. 

Warren S. McCulloch, M.D., Associate Professor of Psychiatry, University of 
Illinois College of Medicine. 

Ross T. Mclntire, F.A.C.P., Vice Admiral, (MC), USN, Surgeon General, U. S. 
Navy, Washington, D. C. - 
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Phillip Miller, M.D., Professor of Medicine, University of Chicago, The School of 
Medicine. 

James H. Mitchell, M.D., Professor of Dermatology (Rush), University of Illinois 
College of Medicine. 

Herman J. Moersch, M.D., F.A.C.P., Associate Professor of Medicine, Mayo 
Foundation, University of Minnesota, Rochester, Minn. 

Carl R. Moore, Ph.D., Professor and Head of the Department of Zoology,- University 
of Chicago. 

Carl V. Moore, Jr., M.D., F.A.C.P., Associate Professor of Medicine, Washington 
University School of Medicine, St. Louis, Mo. 

Josiah J. Moore, M.D., F.A.C.P., Director, Moore Clinical Laboratory; President, 
Chicago Medical Society. ' - 

Walter H. Nadler, M.D., Associate Professor of Medicine, Northwestern University 
Medical School. 

Warren O. Nelson, M.D., Professor of Anatomy, State University of Iowa College of 
Medicine, Iowa City, Iowa. 

Eric Oldberg, M.D., F.A.C.S., Professor of Neurology and Neurological Surgery 
and Head of the Department, University of Illinois College of Medicine. 

Irvine H. Page, M.D., F.A.C.P., Director, Lilly' Laboratory for Clinical Research, 
Indianapolis City Hospital, Indianapolis, Ind. 

Walter L. Palmer, M.D., F.A.C.P., Professor of Medicine, University of Chicago, 
The School of Medicine. 

Max M. Peet, M.D., F.A.C.S., Professor of Surgery, University of Michigan Medi- 
cal School, Ann Arbor, Mich. 

Carl M. Peterson, M.D., Secretary, Council on Industrial Health, American Medical 
Association. ' - 

Dallas B. Phemister, M.D., F.A.C.S., Thomas D. Jones Professor of Surgery and 
Head of the Department, University of Chicago, The School of Medicine. 

Sidney A. Portis, M.D., F.A.C.P., Associate Professor of Medicine (Rush), Uni- 
versity of Illinois College of Medicine. 

Frank B. Queen, F.A.C.P., Lt. Col., (MC), AUS; Chief of Laboratory Service, 
Bushnell General Hospital, Brigham City, Utah. 

Armand J. Quick, Ph.D., M.D., Professor of Biochemistry and Head of the Depart- 
ment, Marquette University School of Medicine, Milwaukee, Wis. 

Paul S. Rhoads, M.D., F.A.C.P.; Associate Professor of Medicine, Northwestern 
University Medical School. 

Henry T. Ricketts, M.D., Associate Professor of Medicine, University of Chicago, 
The School of Medicine. 

Stephen Rothman, M.D., Associate Professor of Medicine and Head of. the Section 
of Dermatology and Syphilology, University of Chicago, The School of Medicine. 

George J. Rukstinat, M.D., Professor of Pathology, University of Illinois College of 
Medicine. 

Edward H. Rynearson, M.D., F.A.C.P., Associate Professor of Medicine, Mayo 
Foundation, University of Minnesota, Rochester, Minn. 

George X. Schwemlein, M.D., Passed Assistant Surgeon (R), U. S. Public Health 
Service, Chicago. - 

George W. Scupham, M.D., Associate Professor of Medicine, Northwestern Uni- 
versity Medical School. 

Francis E. Senear, M.D., F.A.C.P., Professor of Dermatology and Head of the De- 
partment, University of Illinois College of Medicine. 

James P. Simonds, M.D., Professor of Pathology, Emeritus, Northwestern Uni- 
versity Medical School. ' 

David Slight, M.D., Professor of Psychiatry, University of Chicago, The School of 
Medicine. 
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LeRoy H. Sloan, M.D., F.A.C.P., Professor of Medicine, University of Illinois 
College of Medicine. 

Lowell D. Snorf, M.D., F.A.C.P., Associate Professor of Medicine, Northwestern 
University Medical School. 

Samuel Soskin, M.D., Professorial Lecturer in Physiology, University of Chicago, 
The School of Medicine; Medical Director, Michael Reese tfospital. 

Ralph Soto-Hall, Major, (MC), AUS, Consultant in Orthopedic Surgery, Sixth . 
Service Command, Chicago. (Formerly, Consultant in the European Theater of 
Operations.) 

Wesley W. Spink, M.D., F.A.C.P., Associate Professor of Medicine, University of 
Minnesota Medical School, Minneapolis, Minn. 

Henry C. Sweany, M.D., F.A.C.P., Associate Professor of Medicine, Northwestern 
University Medical School ; Professorial Lecturer in the Department of Pharma- 
cology, University of Chicago; Medical Director of Research and Laboratories, 
Municipal Tuberculosis Sanitarium. 

Frederic E. Templeton, M.D., Cleveland Clinic, Cleveland, Ohio. 

Willard O. Thompson, M.D., F.A.C.P., Professor of Medicine (Rush), University of 
Illinois College of Medicine. 

Henry H. Turner, M.D., F.A.C.P., Associate Professor of Medicine, University of 
Oklahoma School of Medicine, Oklahoma City, Okla. 

Theodore R. Van Dellen, M.D., F.A.C.P., Associate Professor of Medicine and Head 
of the Cardiac Clinic, Northwestern University Medical School. 

Adrien H. P. E. Verbrugghen, M.D., F.A.C.S., Associate Professor of Neurological 
Surgery (Rush), University of Illinois College of Medicine. 

Italo F. Volini, M.D., F.A.C.P., Professor and Head of the Department of Medicine 
and Dean of the School of Medicine, Loyola Uni vers it)'. 

George E. Wakerlin, M.D., F.A.C.P., Professor of Physiology and Head of the De~ 

' partment, University of Illinois College of Medicine. 

Cecil J. Watson, M.D., F.A.C.P., Professor of Medicine and Head of the Depart- 
ment, University of Minnesota Medical School, Minneapolis, Minn. 

Irving S. Wright, F.A.C.P., Lt. Col., (MC), AUS, Consultant in Medicine, Sixth 
Service Command, Chicago. 

Frederick A. Willius, M.D., F.A.C.P., Head of the Section on Cardiology, Mayo 
Clinic; Associate Professor of Medicine, Mayo Foundation, University of Min- 
nesota; Rochester, Minn. 

Outline of Course 


Monday, October 23. 

Cardiovascular and Renal Diseases 


Willard O. Thompson, M.F., F.A.C.P., .Presiding 


A.M. Session 


7:30- 8:30 
8:30- 9:00 
9:00- 9:30 
9 :30-10 :00 
10:00-10:30 


Registration. 

Thorne Hall, Lake Shore Drive and Superior Street. 

Diagnosis of Congenital Heart Disease. 

Dr. W. R. Adams. 

Rheumatic Fever in Children. 

Dr. Gibson. 

Rheumatic Fever: Correlation of Clinical and Pathologic Findings. 
Dr. Simonds. 

Rheumatic Heart Disease. The Sequence of Pathologic Changes as 
They Affect the Heart. 

Dr. Volini. 
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10:30-10:45 Intermission — Refreshments. 

10:45-11:15 Rheumatic Fever in the Army. 

Lt. Col. Wright. 

11 : 15-11 :45 Rheumatic Fever in the ^Javy. 

Capt. McCarthy. 

11:45-12:15 Rheumatic Carditis. 

Dr. Willius. 

12:15-12:45 Management of Cardiac Edema. 

Dr. Maher. 

12:45- 1:15 Pathogenesis of Subacute Bacterial Endocarditis. 

Dr. Willius. 

1:15-2:15 Luncheon. 

Monday October 23. 

Cardiovascular and Renal Diseases (Continued) 

Italo F. Volini, M.D., F.A.C.P., Presiding 

P.M. Session 

2:15- 2:45 The Factors Influencing Recovery or Death in Acute Coronary 
Occlusions 
Dr. Willius. 

2:45- 3:15 Clinical Aspects of the Control of Coronary Circulation. 

Dr. Katz. 

3:15- 3:45 The Surgical Approach to Coronary Disease. 

Lt. Col. Beck. 

3:45-4:15 Constrictive Pericarditis. 

Dr. Willius. • 

4:15- 4:30 Intermission — Refreshments. 

4 :30- 5 :00 Compression of the Heart. 

Lt. Col. Beck. 

5:00- 5:30 Less Familiar Vascular Syndromes. 

Dr. Sloan. 

5 :30- 5 :50 Discussion. 

Tuesday, October 24. 

Cardiovascular and Renal Diseases (Continued) ' 

Morris Fishbein, M.D., Presiding 

AM. Session 

8:00- 8:30 Recent Advances in the Utility of the Electrocardiogram in Clinical 
Practice. 

Dr. Katz. 

8:30- 9:00 Surgical Treatment of Hypertension. 

Dr. Peet. 

9 :00- 9 :30 Essential Hypertension : Clinical Groups and Their Course. 

1 Dr. Keith. 

9:30-10:00 Hypertension and Bright’s Disease. 

Dr. Page. 

10:00-10:30 Hypertension Heart Disease. 

Dr. Nadler. 

10 :30-10 :45 Intermission — Refreshments. 

10:45-11:15 Arteriosclerosis. 

Dr. Van Dellen. 
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11:15-11:45 Acute Nephritis Including Acute Renal Insufficiency; Course and 
Prognosis. 

Dr. Keith. 

11:45-12:15 Diagnosis and Treatment of Common Urinary Infections. 

Dr. Heckcl. 

12:15-12:45 Chronic Glomerulonephritis; Course and Prognosis. 

Dr. Keith. 

12:45- 1:15 Ophthalmoscopy in the Diagnosis of Human Illness. 

Dr. Kronfeld. 

1:15- 2:15 Luncheon. 

Tuesday, October 24. 

Cardiovascular and Renal Diseases (Continued) 

Don G. Hildrut, Colonel, (MC), USA, Presiding 

P.M. Session 

2:15- 2:45 Newer Concepts Regarding Uremia. 

Dr. Keith. 

2:45- 3:25 Peripheral Vascular Disease. 

Lt. Col. Wright. 

3:25- 3:55 Surgical Treatment of Peripheral Vascular Disease. 

Dr. de Takats. 

3:55- 4:15 Sympathectomy in the Treatment of Peripheral Vascular Disease. 

* Dr. Peet. 

4:15- 4:30 Intermission — Refreshments. 

4:30- 5:00 Periarteritis Nodosa. 

Dr. Scupham. 

5:00- 5:30 Shock. 

Dr. Page. ' 

5:30- 5:50 Discussion. 

Wednesday, October 25. 

Arthritis 

Josiah J. Moore, M.D., F.A.C.P., Presiding 

A.M. Session 

8:00- 8:30 Surgical Phases of Arthritis. 

Dr. Compere. 

8:30- 9:00 Classification and Treatment of Arthritis. 

Dr. Markson. 

9:00- 9:30 Comparison of Different Forms of Arthritis. 

Dr. Bennett. 

9:30-10:00 The Differential Diagnosis of Conditions that Cause Low Back Pain 
Accompanied by Sciatica. 

Dr. Magnuson. 

Industrial Medicine 

10:00-10:30 Industry Needs the Physician. 

Dr. Peterson. 

0 .30-10 :45 Intermission — Refreshments. 

Pulmonary Diseases 

10.45-11:15 Tuberculosis Control in General Medical Practice. 

Dr. Bloch. 
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11:15-11:45 Surgical Treatment of Pulmonary Tuberculosis. 

Dr. Head. 

1 1 :45— 12 :15 Diagnosis of Non-Tuberculous Pulmonary Lesions with Special Ref- 
erence to Silicosis. ‘ ' 

Dr. Sweany. 

12:15-12:45 Aspiration Pneumonia. 

Dr. Irons. 

12:45-1:15 The Confusing Clinical Picture of Atypical Primary Bronchial 
Pneumonia. 

Dr. Rhoads. 

1:15-2:15 Luncheon. 

Wednesday, October 25. 

Pulmonary Diseases (Continued) 

LeRoy H. Sloan, M.D., F.A.C.P., Presiding 

P.M. Session 

2:15- 2:45 Differential Diagnosis and Treatment of Intrathoracic Tumors. 

Dr. W. E. Adams. 

2 :45- 3 :30 Bronchial Tumors. 

Dr. Holinger. 

Neurology and Psychiatry 

3:30- 4:00 Pathology and Symptomatology of the Hypothalamus. 

Dr. Bailey. 

4:00- 4:15 Intermission — Refreshments. 

4:15- 4:45 Intervertebral Discs. ‘ . 

Dr. Oldberg. 

4:45-5:15 Meniere’s Syndrome. 

Dr. Lindsay. > 

5 :15- 5 :45 Relation of Psychoanalysis to Internal Medicine. 

Dr. French. 

Thursday, October 26. 

Neurology and Psychiatry (Continued) 

Walter L. Palmer, M.D., F.A.C.P., Presiding 

A.M. Session 

8 :00- 8 :30 Some Physiological Aspects of Mental Disorder. 

Dr. McCulloch. 

8 :30- 9 :00 Psychological Problems in the General Hospital. 

Dr. Gerty. 

9:00- 9:30 Psychological Problems of the Adolescent.' 

Dr. Beverly. 

9 :30-10 :00 Psychotherapy in General Medicine. 

Dr. Slight. 

Gastrointestinal Diseases 

Ernest E. Irons, M.D., F.A.C.P., Presiding 

10:00-10:30' Management of Peptic Ulcer. 

Dr. Palmer. 

10 :30-10 :45 Intermission — Refreshments. 
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10:45-11:30 Management of Peptic Ulcer (Continued). 

Dr. Palmer. 

11:30-12:00 The Technics of Roentgenologic Examination of the Oesophagus, 
Stomach and Duodenum. 

Dr. Templeton. 

12:00-12:45 Recent Contributions to the Physiology of the Gastrointestinal Tract. 
Dr. Ivy. 

12:45- 1:15 The Normal Oesophagus, Stomach and Duodenum. 

Dr. Templeton. 

1:15-2:15 Luncheon. 

Thursday, October 26. 

Gastrointestinal Diseases (Continued) 

Walter L. Palmer, M.D., F.A.C.P., Presiding 

P.M. Session 

2:15- 2:45 Diagnosis and Treatment of Oesophageal Disease. 

Dr. Moersch. 

2:45- 3:15 Surgical Treatment of Lesions of Lower Oesophagus. 

Dr. Phemister. 

3:15- 3:45 Abnormalities of the Oesophagus, Stomach and Duodenum. 

Dr. Templeton. 

3:45- 4:15 Differential Diagnosis of Cardiospasm. 

Dr.. Moersch. 

4:15- 4:30 Intermission — Refreshments. 

4:30- 5:00 Inflammatory Conditions of the Oesophagus, Stomach and Duodenum. 
Dr. Templeton. 

5 :00- 5 :45 Clinico-Pathologic Conference. 

Drs. Sloan and Simonds. 

Friday, October 27. 

Gastrointestinal Diseases (Continued) 

Grant II. Laing, M.D., F.A.C.P., Presiding 

A.M, Session 

8:00- 8:30 Relation between Deficiency Diseases and the Gastrointestinal Tract. 
Dr. Barborka. 

8:30- 9:30 Natural History of Carcinoma of the Stomach. 

Dr. Palmer. 

9:30-10:00 The Value of Gastroscopy in the Study of Gastric Distress following 
Gastric Surgery. 

Dr. Moersch. 

10 :00-10 :30 Dyspepsia. 

Dr. Palmer. 

10 :30-10 :45 Intermission — Refreshments. 

Walter L. Palmer, M.D., F.A.C.P., Presiding 

10:45—11:15 Surgical Treatment of Peptic Ulcer. 

Dr. Cole. 

11 : 1 5—1 1 :45 Section of the Vagus Nerve in the Treatment of Gastro-duodenal Ulcer. 
Dr. Dragstedt. 

11:45-12 :15 Isolated Ulcerative Lesions of the Intestine. 

Lt. Col. Caravati. 
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12:15-12:45 Non-specific Ulcerative Colitis. ' - 

Dr. Snorf. 

12:45-1:15 The Extension of Surgical Attack upon Advanced Intro-abdominal 
Cancer. 

Dr. Brutiscliwig. 

1:15- 2:15 Luncheon. 

Friday, October 27. ■ 

Gastrointestinal Diseases (Continued) 

Walter L. Palmer, M.D., F.A.C.P., Presiding 

P.M. Session 
2:15-2:45 Amebiasis. 

Dr. Gatewood. 

2:45- 3:15 Psychosomatic Aspects of the Gastrointestinal Tract. 

Dr. Portis. 

3 :15- 3 :45 Surgical Treatment of Ulcerative Colitis. 

Dr. Dragstedt. 

3:45- 4:15 Diseases of the Gall Bladder. 

Dr. Cole. 

4:15- 4:30 Intermission — Refreshments. 

4:30- 5:15 Applied Physiology of the Gall Bladder. 

Dr. Ivy. 

5:15- 5:45 Hepatitis. 

Lt. Col. Caravati. 

Saturday, October 28. 

Gastrointestinal Diseases (Continued) 

Paul S. Rhoads, M.D., F.A.C.P., Presiding 

A.M. Session 

8 :00- 8 :30 * Cirrhosis of the Liver. 

Dr. Nadler. 

•8:30- 9:15 Liver Function Tests. 

Dr. Ivy. 

9:15-10:00 The Protein Problem. 

Dr. Cannon. 

Dermatology 

10:00-10:30 Dermatitis Medicamentosa. ' / 

Dr. Senear. 

10 :30-10 :45 Intermission — Refreshments. 

10:45-11:15 Cutaneous Diseases in Relation to Internal Disturbances. 

' Dr. Rothman. 

11:15-11:45 Fungus Infections of the Skin. 

Dr. Mitchell. 

11:45-12:15 Modern Conceptions of Eczema. 

Dr. Senear. 

12:15-12:45 Role of Allergy in Dermatology. 

Dr. Feinberg. 

12:45- 1:15 Recent Advances in the Treatment of Syphilis. 

Drs. Craig and Schweinlein. 

1:15-2:15 Luncheon. 
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Monday, October 30. 


Endocrinology 


Willard 0. Thompson, M.D., F.A.C.P., Presiding 


A.M. Session 
8:00- 8:30 

8:30- 9:00 

9:00- 9:30 

9:30-10:30 

10:30-10:45 

10:45-11:45 

11:45-12:15 
12:15-12:45 
12:45- 1:15 
1:15- 2:15 


Selection of Insulin in Diabetic Therapy. 

Dr. Colwell. 

Treatment of Diabetic Acidosis. 

Dr. Ricketts. 

The Surgery of Malignant Pancreatic Tumors. 

Dr. Brunschwig. 

Practical Considerations in the Management of Diabetic Patients 
(Clinic). 

Dr. Keeton. 

Intermission — Refreshments. 

Practical Considerations in the Management of Diabetic Patients 
(Clinic Continued). 

Dr. Keeton. 

Types of Diabetes Mellitus and their Treatment. 

Dr. Colwell. 

Hyperinsulinism. 

Dr. Rynearson. 

Production of Pseudohermaphroditism. 

Dr. Ivy. 

Luncheon. 


Monday, October 30. 

Endocrinology (Continued) 

Malcolm T. MacEachern, M.D., F.A.C.P., Presiding 

P.M. Session 

2:15- 3:15 The Normal and Hyperactive Ovary in Relation to the Menstrual Cycle. 
Dr. Hartman. 

3:15- 3:45 Carcinoma of the Prostate. 

Dr. Huggins. 

3:45- 4:15 Evaluation of Sex Hormones in the Treatment of Some Urologic 
Diseases. 

Dr. Heckel. 

4 :15— 4 >30 Intermission — Refreshments. 

4 :30- 5 :30 Diseases of the Pituitary. 

Dr. Rynearson. 

5 :30- 5 :50 Discussion. 

I 

Tuesday, October 31. 

Endocrinology (-Continued) 

Irving S. Cutter, M.D., Presiding 

A.M. Session 

8:00- 8:30 Factors in Puberty. 

Dr. Kenyon. 

S :30— 9:00 Endocrine Factors in Human Puberty, 

Dr. Nelson. 
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9:00-10:00 The Interpretation of Data on the Male Sex Hormone; 17-Keto- 
Steroicl Content of Human Urine. • 

Dr. Koch. 

10:00-10:30 Addison’s Disease, Emphasizing Diagnostic Tests and Limitations of 
Desoxycorticosterone Therapy. 

Dr. McCullagh. 

10 :30-10 :45 Intermission — Refreshments. 

10:45-11:15 Surgical Diagnosis of Pituitary Tumor. 

Dr. Verbrugghen. 

11:15-11:45 Some Clinical Aspects of Dwarfism. 

Dr. McCullagh. 

. 11:45-12:30 Endocrine Clinic: Hypogonadism. 

Dr. Thompson. 

12:30- 1:15 -Endocrine Organs in Early Life and Some Associated Disorders. 

Dr. C. R. Moore. - 

1:15-2:15 Luncheon. 

Tuesday, October 31. 

Endocrinology (Continued) 

Raymond B. Allen, M.D., Presiding 

P.M. Session 

2:15-3:15 Endocrine Clinic: Hypogonadism (Continued). 

Dr. Thompson. 

3:15- 3:45 Disorders of Reproduction in the Human Male. 

Dr. Nelson. 

3:45- 4:15 Types of Testicular Failure and Their Management. 

Dr. McCullagh. 

4:15- 4:30 Intermission — Refreshments. 

4:30- 5:00 Results of Seven Years of Clinical Experience with Testosterone 
Propionate. 

Dr. Turner. 

5 :00- 5 :30 Hormonal Therapy in Menstrual Disorders. 

Dr. McCullagh. 

5 :30- 5 :50 Discussion. 

Wednesday, November 1. 

Endocrinology (Continued) 

George E. Wakerlin, M.D., F.A.C.P., Presiding 

A.M. Session 

8:00- 9:00 Endocrine Clinic: Hypogonadism (Continued). 

Dr. Thompson. 

9:00- 9:30 Endocrine Physiology of the Breast. 

Dr. Nelson. 

9:30-10:00 Endocrine Dwarfism; Its Diagnosis and Treatment. 

Dr. Turner. 

10:00-10:30 Treatment of Dwarfism. • 

Dr. Thompson. 

10 :30-10 :45 Intermission — Refreshments. 

10:45-11:15 Treatment of Dwarfism (Continued). 

Dr. Thompson. 

11:15-11:45 Influence of the Adrenals on Carbohydrate Metabolism. 

Dr. Kendall. _ .. .' 
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11:45-12:15 Experimental Production of Mammary Carcinoma. 

Dr. Nelson. 

12:15-12:45 Persistence of Estrogenic Effects after Discontinuance of Treatment. 

Dr. Turner. 

12:45- 1:15 Obesity. 

Dr. Soskin. ' 

1:15-2:15 Luncheon. 

Wednesday, November 1.. 

Endocrinology (Continued) 

' Robert W. Keeton, M.D., F.A.C.P., Presiding 

P.M. Session 

2:15- 2:45 Chemistry of Anti-thyroid Compounds, with Special Reference to 
Thiouracil and Hyperthyroidism. 

Dr. Astwood. 

2:45-3:45 Endocrine Clinic: Treatment of Toxic Goiter., 

Dr. Thompson. 

3:45- 4:15 Diagnosis and Treatment of Obesity. 

Dr. Turner. 

4:15- 4:30 Intermission — Refreshments. 

4:30- 5:00 Influence of the Adrenals on Tumors of Lymphatic Origin in the 
Mouse. 

Dr. Kendall. 

5:00- 5:45 Clinico-Pathologic Conference. 

Drs. Sloan and Rukstinat. 

• ✓ 
Thursday, November 2. t 

- Endocrinology (Continued) 

Anton J. Carlson, M.D., F.A.C.P., Presiding 

A.M. Session 

8:00- 9:00 Endocrine Clinic: Addison’s Disease. 

Dr. Thompson. 

9 :00- 9 :30 Control of Corpus Luteuni Function. 

Dr. Astwood. 

9:30-10:00 The Treatment of Coronary Thrombosis. 

Dr. Gilbert. 

Infectious Diseases 

10:00-10:30 Declining Trends and Future Management of Acute Infectious ! 
Diseases. 

Dr. Hoyne. 

10:30-10:45 Intermission — Refreshments. . 

B.- C. H. Harvey, M.D., Presiding 

10:45-11:15 Poliomyelitis. 

Dr. Levinson. 

11:1 5-1 1 :45 Brucellosis. 

Dr. Spink. 

11:45-12:45 Methods of Diagnosis in Virus Diseases. 

Dr. Francis. 

,12:45- 1:15 Tularemia. 

Dr. Spink. 

1:15-2:15 Luncheon. " , 


546 


POSTGRADUATE COURSES 


Thursday, November 2. 

Infectious Diseases (Continued) 

Robert S. Bergiioff, M.D., F.A.C.P., Presiding 


P.M. Session 


2:15- 2:45 
2:45- 3:15 


Review of the Status of the Treatment of Pneumococcus Pneumonia. 
Dr. Kelly. 

Epidemics of Acute Respiratory Infections due to Hemolytic Strep- 
tococci and Their Relation to Rheumatic Fever. 

Dr. Spink. 


Chemotherapy 


3:15- 3:45 

3:45- 4:15 

4:15- 4:30 
4:30- 5:15 

5:15- 5:45 


Present Status of Sulfonamide Therapy. 

Dr. Volini 
Penicillin Therapy. 

Dr. Spink. 

Intermission — Refreshments. 

The Treatment of Medical and Surgical Infections with Penicillin. 
'Lt. Col. Queen. 

Treatment of Meningococcus Meningitis with Penicillin. 

Capt. McCarthy. 


Friday, November 3. 


Chemotherapy (Continued) 


Newell C. Gilbert, M.D., Presiding 

> / 

A.M. Session 

8:00- 8:30 Pitfalls and Safeguards in Sulfonamide Therapy. 

Dr. Rhoads. 

8:30- 9:00 The Mode of Action of Penicillin in Meningococcal and Gonococcal 
Infections. 

Dr. Miller. 

9:00- 9:30 Toxic Reactions from Sulfonamide Therapy. 

Dr. Blankenhorn. 


9:30-10:00 

10:00-10:30 

10:30-10:45 

10:45-11:15 

11:15-11:45 

11:45-12:15 

12:15-12:45 
12:45- 1:15 
1:15- 2:15 


Hematology 

The Differential Diagnosis and Treatment of Non-Hemolytic Anemias 
Resistant to Liver and Iron. • , 

Dr. Doan. 

Clinical Value of Sternal Puncture. 

Dr. Limarzi. 

Intermission — Refreshments. 

The Hemolytic Anemias. 

Dr. Doan. 

Diagnosis and Treatment of Leukemia. 

Dr. Alt. 

Indications and Contraindications for the Use of Radioactive I il0S ' 
phorus Therapy (P 32) in Hematologic States. 

Dr. C. V. Moore, Jr. 

Infectious Mononucleosis. 

Dr. Isaacs. 

The Significance of Splenomegaly. 

Dr. Alt. 

Luncheon. 
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Fridaj T , November 3. 


Hematology (Continued) 


Wiu.ard O. Thompson, M.D., F.A.C.P., Presiding 


P.M. Session 
2:15- 2:45 

2:45- 3:15 

3:15- 3:45 

3:45- 4:15 

4:15- 4:30 
4:30- 5:00 

5:00- 5:30 


The Present Status of. Transfusions and Blood Substitutes. 

Dr. Doan. 

The Rh Factor. 

Dr. Davitlsohn. 

Prothrombin and Its Relation to Bleeding States. 

Dr. Quick. 

The Pathologic Physiology of Hemorrhagic Diseases. 

Dr. C. V. Moore, Jr. 

Intermission — Refreshments. 

The Role of the Spleen in Clinico-Pathologic States. 

Dr. Doan. 

Non-Tropical Sprue. 

Dr. C. V. Moore, Jr. 


Saturday, November 4, 1944. 


Regional Meeting 


of the 

American College of Physicians 
Drake Hotel 


East Lake Shore Drive and North Michigan Avenue 
Preliminary Program * 


Morning Session 


Gold Coast Room 


9:00-12:30 Hormones of the Adrenal Cortex. 

Dr. Kendall. 

The Diagnosis of Beriberi Heart Disease. 

Dr. Blankenhorn. 

(Title to be announced later.) 

Vice Admiral Mclntire (or envoy). 

New Conceptions in the Therapeutic Use of Exercise. 

Major Soto-Hall. 

The Treatment of Medical and Surgical Infections with Penicillin. 

Lt. Col. Queen. 

Penicillin Therapy at the University of Minnesota Hospitals, 1942-44. 
Dr. Spink. 


Afternoon Session 


Ballroom 


2 :00- 5 :00 Rheumatic Fever. 

Col. Allen. 

Medical Treatment of Hyperthyroidism, with Special Reference to 
Thiouracil. 

Dr. Astwood. 


* The final and complete program of the Regional Meeting will be mailed at a later date. 
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Hepatitis. 

Dr. Watson. 

Neuroses in the Combat Zone — Mechanism and Prognosis. 

Col. Bleckvvenn. 

Virus Diseases. 

Dr. Francis. 


Cocktails, S :30 P.M., Gold Coast Room 

- Dinner, 7:00 P.M., Gold Coast Room. Short and informal speeches 

by various distinguished guests. 

COURSE NO. 6— SPECIAL MEDICINE 

(December 4-15, 1944) 

Philadelphia Institutions 

Philadelphia General Hospital 

34th Street below Spruce 

Thomas M. McMillan, M.D., F.A.C.P., Director 

(Minimal Registration, 25; Maximal Registration, 50) 

This unique program allots for approximately one-half day to the consideration 
of each of several special fields of medicine. It offers a short but detailed resume in 
these several different specialties, and gives an opportunity to study under a faculty 
selected from various Philadelphia Institutions; including the University of .Pennsyl- 
vania School of Medicine and Graduate School of Medicine; Jefferson Medical Col- 
lege of Philadelphia; Temple University School of Medicine; the Woman’s Medical 
College of Pennsylvania ; the Philadelphia General Hospital ; Abington Memorial 
Hospital ; the Children’s Hospital ; the Institute of the Pennsylvania Hospital ; the 
Pennsylvania Hospital; Presbyterian Hospital; the Jewish Hospital; the Lankenau 
Hospital and the Department of Public Health of Philadelphia. The faculty is 
augmented also by several eminent teachers from other cities. • 

For the convenience of the registrants, a central meeting place, Philadelphia 
General Hospital, has been selected, rather than having classes held in each individual 
institution. 

The concluding day, Friday, December 15, will be devoted to a Regional Meeting 
of the American College of Physicians for eastern Pennsylvania, New Jersey, Dela- 
ware and adjacent territory. All physicians taking this course, whether they. b e 
members of the College or not, are invited to participate in the Regional Meeting, 
to attend the noon-day luncheon and the evening dinner-meeting. 

Officers of Instruction 

J. Marsh Alesbury, M.D., Chairman of the Philadelphia County Medical Society 
Committee on Maternal Welfare of the City of Philadelphia. 

Frederick H. Allen, M.D., Assistant Professor of Psychiatry, University of Penn- 
sylvania School of Medicine. . 

Bernard J. Alpers, M.D., Professor of Neurology, Jefferson Medical College o 
Philadelphia. 
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Kenneth E. Appel, M.D., F.A.C.P., Assistant Professor of Psychiatry, University of 
Pennsylvania School of Medicine; Senior Psychiatrist, Institute of the Pennsyl- 
vania Hospital. 

J. P. Atkins,. M.D., Associate in Broncho-esophagology, University of Pennsylvania 
School of Medicine. 

Theodore F. Bach, M.D., F.A.C.P., Associate in Medicine, University of Pennsylvania 
Graduate School of Medicine. 

Oscar V. Batson, M.D., Professor of Anatomy, University of Pennsylvania Graduate 
School of Medicine. 

Joseph T. Beardwood, Jr., M.D., F.A.C.P., Assistant Professor of Medicine, Univer- 
sity of Pennsylvania Graduate School of Medicine. 

Herman Beerman, M.D., Assistant Professor of Dermatology and Syphilology, 
School of Medicine and Graduate School of Medicine, University of Pennsyl- 
vania; Chief, Outpatient “B’’ Service, Dermatology and Syphilology, Pennsyl- 
vania Hospital. 

Moses Behrend, M.D., F.A.C.S., Associate in Surgery, Jefferson Medical College of 
Philadelphia; Attending Surgeon, Jewish and Mt. Sinai Plospitals; Consulting- 
Surgeon, Department of Thoracic Surgery, Philadelphia General Hospital. 

Samuel Bellet, M.D., Instructor in Medicine, University of Pennsylvania School of 
Medicine; Associate in Cardiology, University of Pennsylvania Graduate School 
of Medicine; Assistant Clinical Professor of Medicine, Woman’s Medical College 
of Pennsylvania; Assistant Chief, Cardiology, Philadelphia General Hospital. 

John V. Blady, M.D., Director of the Tumor Clinic, Temple University Hospital. 

Marion A. Blankenhorn, M.D., F.A.C.P., Professor of Medicine and Head of the 
Department, University of Cincinnati College of Medicine, Cincinnati, Ohio. 

Harry L. Bockus, M.D., F.A.C.P., Professor of Gastro-enterology, University of 
Pennsylvania Graduate School of Medicine. 

Russell S. Boles, M.D., F.A.C.P., Associate in Medicine, University of Pennsylvania 
. School of Medicine; Gastro-enterologist, Bryn Mawr Hospital. 

Earl D. Bond, M.D., Director of Research, Institute of the Pennsylvania Hospital ; 
Professor of Psychiatry and Vice Dean, University of Pennsylvania Graduate 
School of Medicine. 

Ralph S. Bromer, M.D., Clinical Professor of Radiology, University of Pennsylvania 
Graduate School of Medicine. 

Charles L. Brown, M.D., F.A.C.P., Professor of Medicine and Head of the De- 
partment of Medicine, Temple University School of Medicine. 

W. E. Burnett, M.D., Professor of Surgery, Temple University School of Medicine. 

W. Edward Chamberlain, M.D., F.A.C.P., Professor of Radiology, Temple University 
School of Medicine. 

A. Burton Chance, Jr., M.D., Instructor in Orthopedics, University of Pennsylvania 
Graduate School of Medicine. 

Robert Chobot, M.D., F.A.C.P., Assistant Professor of Clinical Pediatrics, New York 
Post-Graduate Medical School and Hospital, Columbia University; Chief of 
Pediatric Allergy, New York Post-Graduate Medical School and Hospital; As- 
sistant Chief, Allergy Clinic, Roosevelt Hospital ; President, American Academy 
of Allerg)'; New York, N. Y. 

Frank S. Clarke, M.D., Instructor in Radiology, University of Pennsylvania School 
of IJedicine. 

Louis H. Clerf, M.D., F.A.C.P., Professor of Laryngology and Bronchoscopy, Jef- 
ferson Medical College of Philadelphia. 

Paul C. Colonna, M.D., F.A.C.S., Professor of Orthopedic Surgery, University of 
Pennsylvania School of Medicine. 

Edward S. Dillon, M.D., F.A.C.P., Associate Professor of Diseases of Metabolism, 
University of Pennsylvania School of Medicine and Graduate School of Medi- 
cine; Chief, Metabolic Division, Philadelphia General Hospital. 
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Charles W, Dunn, M.D., F.A.C.P., Associate in Medicine, University of Pennsylvania 
Graduate School of Medicine; Endocrinologist, Abington Memorial Hospital. 

Thomas M. Durant, M.D., F.A.C.P., Associate Professor of Internal Medicine, 
Temple University School of Medicine. 

W. Wallace Dyer, M.D., F.A.C.P., Instructor in Medicine, School of Medicine and 
Graduate School of Medicine, University of Pennsylvania; Assistant Cliief in 
Medicine, Philadelphia General Hospital ; Physician, Diabetic Outpatient De- 
partment, and Staff, Bryn Mawr Hospital. 

Mary H. Easby, M.D., F.A.C.P., Associate in Cardiology, University of Pennsyl- 
vania Graduate School of Medicine; Chief in Medicine and Chief of Cardiac 
Clinic, Woman’s Hospital. 

K. O’Shea Elsom, M.D., Associate in Medicine, University of Pennsylvania School 
of Medicine. 

Gilson C. Engel, M.D., F.A.C.S., Chief, Surgical Service "B”, Lankenau Hospital; 

\ Assistant Professor of Surgery, University of Pennsylvania Graduate School of 
Medicine. 

William H. Erb, M.D., F.A.C.S., Associate in Surgery, University of Pennsylvania 
School of Medicine. 

Lowell A. Erf, M.D., F.A.C.P., Associate in Medicine, Assistant Director, of the 
Division of Hematology, and Director of the Transfusion Plasma Unit, Jefferson 
Medical College of Philadelphia. 

George E. Farrar, M.D., F.A.C.P., Associate Professor of Internal Medicine, Temple 
University School of Medicine. 

John T. Farrell, Jr., M.D., F.A.C.P., Clinical Professor of Radiology, University of 
Pennsylvania Graduate School of Medicine. 

Harriet Felton, M.D., Assistant Instructor in Pediatrics, University of Pennsylvania 
School of Medicine. 

Harrison F. Flippin, M.D., F.A.C.P., Assistant Professor of Medicine, University of 
Pennsylvania Graduate School of Medicine. ' 

George D. Gammon, M.D., F.A.C.P., Associate Professor of Clinical Neurology 
and Acting Head of the Department of Neurology, University of Pennsylvania. 
School of Medicine. 

Leslie N. Gay, M.D., F.A.C.P., Associate in Medicine, Johns Hopkins University 
’School of Medicine; Chief, Protein Clinic, Johns Hopkins Hospital; Baltimore, 
Md. 

Francis C. Grant, M.D., F.A.C.S., Professor of Neurosurgery, University of Penn- 
sylvania Graduate School of Medicine. 

J. Q. Griffith, Jr., M.D., F.A.C.P., Associate in Medicine and A. Atwater Kent Fellow 
in Medicine, University of Pennsylvania School of Medicine. 

Paul Gyorgy, M.D., Assistant Research Professor of Pediatrics, University of Penn- 
sylvania School o.f Medicine. 

Samuel B. Hadden, M.D., F.A.C.P., Associate Professor of Neurology', University of 
Pennsylvania School of Medicine; Visiting Psychiatrist, Philadelphia General 
Hospital; Neuropsychiatrist, Presbyterian Hospital. 

Alice Hamilton, M.D., Consultant, Bureau of Standards, U. S. Department of Labor 
(formerly Professor of Industrial Toxicology, Harvard School of Hygiene). 

Gertrude S. Henle, M.D., Instructor in Pediatrics, University of Pennsylvania School 
of Medicine. * 

Werner Henle, M.D., Assistant Professor of Bacteriology in Pediatrics, University 
of Pennsylvania School of Medicine. ' _ 

Herman E. Hilleboe, M.D., Medical Director, Chief of Tuberculosis Control Division, 
U. S. Public Health Service, Washington, D. C. 

Joseph F. Hughes, Lt. Comdr., (MC), USNR, U. S. Naval Hospital, Philadelphia; 
Director of the Laboratories of the Institute of the Pennsylvania Hospital ; Neuro- 
physiologist, University of Pennsylvania School of Medicine. 
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Norman R. Ingraham, Jr., M.D., Chief, Division of Venereal Disease Control, Phila- 
delphia Department of Public Health; Assistant Professor of Dermatology and 
Syphilology, University of Pennsylvania School of Medicine; Chief, Syphilis 
Clinic, and Consultant, Philadelphia General Hospital. 

Harold W. Jones, M.D., F.A.C.P., Thomas Drake Cardeza Professor of Clinical 
Medicine and Hematology, Jefferson Medical College of Philadelphia; Director, 
Charlotte Drake Cardeza Foundation and Laboratories of the Division of 
Hematology. 

Joseph V. Rlauder, M.D., Associate Professor of Dermatology and Syphilology, Uni- 
versity of Pennsylvania Graduate School of Medicine; Director, Ocular Syphilis 
Clinic, Wills Hospital. 

Paul Klemperer, M.D., Pathologist, Mt. Sinai Hospital, New York, N. Y. 

John A. Kolmer, M.D., F.A.C.P., Professor of Medicine, Temple University School 
of Medicine; Director, Research Institute of Cutaneous Medicine; Consultant in 
Serology, U. S. Public Health Service. . 

John Lansbury, M.D., F.A.C.P., Associate Professor of Medicine, Temple University 
School of Medicine. 

William G. Leaman, Jr., M.D., F.A.C.P., Professor- of Medicine, Woman’s Medical 
College of Pennsylvania. 

Samuel A. Loewenberg, M.D., F.A.C.P., Clinical Professor of Medicine, Jefferson 
Medical College of Philadelphia; Physician, Philadelphia General Hospital. 

Francis D. W. Lukens, M.D., Assistant Professor of Medicine and Director of the 
George S. Cox Medical Research Institute, University of Pennsylvania School of 
Medicine. 

Elizabeth P. Maris, M.D., Instructor in Pediatrics, University of Pennsylvania School 
. of Medicine. 

Albert A. Martucci, M.D., Director of the Department of Physical Medicine, Abing- 
ton Memorial Hospital. 

Robert A. Matthews, M.D., Associate Professor of Psychiatry, Jefferson Medical 
' College of Philadelphia ; Psychiatrist, Institute of the Pennsylvania Hospital. 

R. L. Mayock, M.D.," Medical Resident, Hospital of the University of Pennsylvania. 

Thomas M. McMillan, M.D., F.A.C.P., Associate Professor of Cardiology, University 
of Pennsylvania Graduate School of Medicine. 

Franklin R. Miller, M.D., Assistant Director, Division of Hematology, and Associate^ 
Professor of Medicine, Jefferson Medical College of Philadelphia. 

Merle M. Miller, M.D., F.A.C.P., Associate in Allergy, University of Pennsylvania 
Graduate School of Medicine; Chief of Allergy Clinic, Graduate Hospital of 
the University of Pennsylvania. 

T. Grier Miller, M.D., F.A.C.P., Professor of Clinical Medicine, University of 
Pennsylvania School of Medicine. 

Sarah I. Morris, M.D., F.A.C.P., Professor of Preventive Medicine, Woman’s Medi- 
cal College of Pennsylvania. 

F. L. Munro, Ph.D., Research Chemist, Division of Hematology, Jefferson Medical 
College and Hospital. 

Muriel P. Munro, Ph.D., Research Chemist, Division of Hematology, Jefferson Medi- 
cal College and Hospital. 

Meyer Naide, M.D., Instructor in Medicine, University of Pennsylvania School of 
Medicine. 

John R. Neefe, Capt., (MC), AUS, Assistant Instructor in Medicine, University of 
Pennsylvania School of Medicine. 

Waldo E. Nelson, M.D., Professor of Pediatrics, Temple University School of 
Medicine. 

Josef B. Nylin, M.D., Associate in Physiotherapy, University of Pennsylvania School 
of Medicine. 
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A. M. Ornsteen, M.D., P.A.C.P., Assistant Professor of Neurology, University of 
Pennsylvania School of Medicine; Neurologist, Hospital of the University of 
Pennsylvania, Philadelphia General and Jewish Hospitals. 

Harold D. Palmer, M.D., F.A.C.P., Professor of Psychiatry, Woman’s Medical Col- 
lege of Pennsylvania; Associate Professor of Psychiatry, University of Penn- 
sylvania School of Medicine; Senior Psychiatrist, Institute of the Pennsylvania 
Hospital. 

Ethel G. Peirce, M.D., Assistant Visiting Physician, Service of Rheumatoid Diseases, 
• Abington Memorial Hospital. 

Ralph Pemberton, M.D., F.A.C.P., Professor of Medicine, University of Pennsyl- 
vania Graduate School of Medicine; National Consultant in Rheumatism and 
Arthritis, War-Time Graduate Medical Meetings. 

Eugene P. Pendergrass, M.D., F.A.C.P., Professor of Radiology, School of Medicine 
and Graduate School of Medicine, University of Pennsylvania; Director, De-. 
partment of Radiology, Hospital of the University of Pennsylvania. 

William Harvey Perkins, M.D., F.A.C.P., Dean and Professor of Preventive Med- 
icine, Jefferson Medical College of Philadelphia. 

George Morris Piersol, M.D., F.A.C.P., Director, Center for Research and Instruction 
in Physical Medicine, University of Pennsylvania. 

Alison H. Price, M.D., Assistant Demonstrator in Medicine, Jefferson Medical Col- 
lege of Philadelphia. 

Milton Rapoport, M.D., Associate in Pediatrics, University of Pennsylvania School 
of Medicine. 

Rufus S. Reeves, M.D., F.A.C.P., Director, Philadelphia Department of Public Health. 

Horace Reider, M.D., Chief Medical Resident, Bryn Mawr Hospital. 

Hobart A. Reimann, M.D., Magee Professor of Practice of Medicine and Clinical 
. Medicine, Jefferson Medical College of Philadelphia. 

Stanley P. Reimann, M.D., F.A.C.P., Associate Professor of Surgical Pathology, Uni- 
versity of Pennsylvania Graduate School of Medicine; Pathologist and Director 
of Research Institute, Lankenau Hospital. 

John G. Reinhold, Ph.D., Principal Biochemist, Philadelphia General Hospital. 

Edward Rose, M.D., F.A.C.P., Assistant Professor of Clinical Medicine, University 
of Pennsylvania School of Medicine. 

Leonard G. Rowntree, M.D., F.A.C.P., Colonel, (MC), AUS, Director, Philadelphia 
Institute for Medical Research; Chief of Medical Division, Selective Service, 
Washington, D. C. 

Mitchell I. Rubin, M.D., Associate Professor of Clinical Pediatrics, University o 
Pennsylvania School of Medicine. 

David A. Sampson, M.D., Associate in Radiology, University of Pennsylvania Grad- 
uate School of Medicine. 

William G. Sawitz, M.D., Assistant Professor of Parasitology, Jefferson Medica 
College of Philadelphia. 

William H. Schmidt, M.D., Director of the Department of Physical Medicine, Jeffer- 
son Medical College of Philadelphia. , 

Truman G. Schnabel, M.D., F.A.C.P., Professor of Clinical Medicine, University o 
Pennsylvania School of Medicine; Physician, Philadelphia General and Pies- 
byterian Hospitals. • 

Mildred W. Schram, Ph.D., Secretary, International Cancer Research Foundation. 

C. Wesler Scull, Ph.D., Instructor in Chemistry (Assigned to Medicine), University 
of Pennsylvania Graduate School of Medicine. 

Murray J. Shear, Ph.D., Biochemist, National Cancer Institute, Bethesda, Md. 

Will Cook Spain, M.D., F.A.C.P., Clinical Professor, of Medicine, New York P°S" 
Graduate Medical School and Hospital, Columbia University; Chief of Allergy 
Clinic, New York Post-Graduate Medical School and Hospital; New York, A- 



POSTGRADUATE COURSES 


553 


John H. Stokes, M.D., Professor of Dermatology and Syphilology, School of Medicine 
and Graduate School of Medicine, University of Pennsylvania; Director, Institute 
for the Control of Syphilis, University of Pennsylvania. 

Joseph Stokes, Jr. M.D., William H. Bennett Professor of Pediatrics, University of 
Pennsylvania School of Medicine. 

John Stouffer, M.D., Director, Psychopathic Department, Philadelphia General 
Hospital. 

Edward A. Strecker, M.D., F.A.C.P., Professor of Psychiatry, University of Penn- 
sylvania School of Medicine; Consultant-in-Chief, Institute of the Pennsylvania 
Hospital; Special Consultant in Psychiatry to the Surgeon General of the Navy 
and to the Secretary of War for the Army and the Army Air Forces. 

William D. Stroud, M.D., F.A.C.P., Professor of Cardiology, University of Pennsyl- 
vania Graduate School of Medicine; Cardiologist, Pennsylvania Hospital; 
Cardiologist and Director of Heart Station, Bryn Mawr Hospital ; Physician-in- 
Chief, Cardiovascular Service, Abington Memorial Hospital. 

Paul C. Swenson, M.D., Professor of Radiology, Jefferson Medical College of 
Philadelphia. 

Leandro M. Tocantins, M.D., Assistant Director, Division of Hematology, and As- 
sociate Professor of Medicine, Jefferson Medical College of Philadelphia. 

Janies G. Townsend, M.D., Chief, Industrial Hygiene Division, U. S. Public Health 
Service,' Bethesda, Md. 

Louis N. Tuft, M.D., Assistant Professor of Medicine and Chief of Allergy Clinic, 
Temple University School of Medicine. 

Henry J. Tumen, M.D., F.A.C.P., Assistant Professor of Medicine, University of 
Pennsylvania Graduate School of Medicine. 

D. L. Turner, Ph.D., Associate in Chemistry and Research Chemist to the Division of 
Hematology, Jefferson Medical College and Hospital. 

Elizabeth M. Turner, Ph.D., Research Chemist to the Division of Hematology, Jef- 
ferson Medical College and Hospital. 

Louis H. Twyeffort, M.D., Instructor in Psychiatry, University of Pennsylvania 
School of Medicine. 

Jacob H. Vastine, M.D., Professor of Radiology, Woman’s Medical College of Penn- 
sylvania. 

C. Richard Walmer, M.D., Westinghouse Electric and Mfg. Co. 

Matthew Walzer, M.D., Associate in Medicine, Cornell University Medical College; 
Attending in Allergy and Chief of Allergy Clinic, Jewish Hospital, Brooklyn, 
N. Y. 

Virgene Wammock, M.D., Assistant Director, Institute for the Control of Syphilis, 
University of Pennsylvania. 

W. L. White, M.D., Harrison Fellow in Surgery, University of Pennsylvania School 
of Medicine. 

Bernard Pi Widmann, M.D., Professor of Radiology, University of Pennsylvania 
Graduate School of Medicine. 

DeForest P. Willard, M.D., Professor of Orthopedics, University of Pennsylvania 
Graduate School of Medicine. 

N. W. Winkelman, M.D., Professor of Neuropathology, University of Pennsylvania 
^Graduate School of Medicine; Medical Director, Philadelphia Psychiatric Hos- 
pital. 

, Thomas H. Wright, M.D., Instructor in Psychiatry, University of Pennsylvania 
School of Medicine; Clinical Director, Department for Mental and ’ Nervous 
Diseases, Pennsylvania Hospital. 

L A. Zintel, M.D., Instructor in Surgery, University of Pennsylvania School of 
Medicine. 
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Outline of Course 

Monday, December 4. 

Gaslro-entcrology 

T. Grier Miller, M.D., F.A.C.P., In Charge 

A.M. Session 

9:00-12:00 1. Etiology and Pathogenesis of Cirrhosis of the Liver. 

Dr. Tumen. 

2. Management of Cirrhosis of the Liver (Clinic). . 

Dr. Brown. 

3. Some Studies on Hepatitis in Volunteers. 

Drs. Neefe and Reinhold. 

4. Emotional Aspects of Gastrointestinal Disease. 

Dr. Twyeffort. 

5. The Non-Surgical Abdomen (Clinic). 

Dr. Schnabel. 

6. Present Status of Regional Ileitis (Clinic). 

Dr. Bockus. 

7. Peptic Ulcer (Clinic). 

Dr. Boles. 

Monday, December 4. * ' 

Chemotherapy 

Harrison F. Flifpin, M.D., F.A.C.P., In Charge 

P.M. Session 

2 :00- 5 :00 Panel Discussion : Chemotherapy. 

1. Clinical Significance of Sulfamerazine Blood and Spinal Fluid 

Levels. 

Dr. Reinhold. 

2. Local Use of Sulfonamides and Penicillin in Surgical Infections. 

Dr. Zintel. 

3. Local Use of Penicillin in Bronchopulmonary Infections. 

Dr. Atkins. 

4. Prophylactic Use of Penicillin in Chest Surgery. 

Dr. Burnett. 

5. Treatment of Empyema and Meningitis with Penicillin. 

Dr. White. 

6. Subacute Bacterial Endocarditis Treated with Penicillin. 

Dr. Mayock. 

7. Para-aminohippuric Acid — Clinical Studies. 

Dr. Flippin. 

Tuesday, December 5. 

Pediatrics . 

Joseph Stokes, Jr., M.D., In Charge 

A.M. Session 

9:00-12:00 1. The Influence of Sulfonamide Therapy on the Course of Acute 

Glomerulonephritis. 

Drs. Rubin and Rapoport. 
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2. The Present Status o£ Methods of Preventing Epidemic Influenza. 

Drs. Werner Henle, Gertrude Henle and Stokes. 

3. A Reliable Skin Test for Determination of Susceptibility to Pertussis. 

Dr. Felton. 

4. Why and How the Proper Prevention of Psychoneuroses Starts in 

Childhood. 

Dr. Allen. 

5. Nutritional Factors in Ectoparasitic Infections with Special Refer- 

ence to Infestation with Lice. 

Dr. Gvorgy. 

6. The Value of Susceptibility Tests for Mumps. 

Dr. Maris. 


Tuesday, December 5. 

Vitamin Deficiency 

Thomas M. Durant, M.D., F.A.C.P., In Charge 

P.M. Session 

2:00- 5:00 1. Ascorbic Acid. 

Dr. Durant. 

2. Vitamin D. 

Dr. Nelson. 

3. Vitamin K. 

Dr. Farrar. 

4. Thiamin. 

Dr. Elsom. 

5. Pellagra. 

Dr. Blankenhorn. 

Wednesday, December 6. 

Heart Disease 

William G. Leaman, Jr., M.D., F.A.C.P., In Charge 

A.M. Session 

9:00-12:00 1. Treatment of Cardiac Emergencies. 

Dr. Bellet. 

2. Congestive Cardiac Failure. 

Dr. Leaman. . 

3. Peripheral Failure. 

Dr. Durant. 

4. Hypertension. 

- Dr. Griffith. 

5. Treatment of Acute Rheumatic Carditis. 

Dr. Easby. 

6. Coronary Artery Disease. 

Dr. Stroud. 

Wednesday, December 6. 

. Metabolic Diseases 

Edward S. Dillon, M.D., F.A.C.P., In Charge 

P.M. Session. 

2:00- 5:00 1. Pathogenesis of Diabetes Mellitus. 

Dr. Lukens. 
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2. Surgical Aspects of Diabetic Gangrene. 

Dr. Erb. 

3. The Standardization of Diabetes Mellitus by Diet and Insulin. 

Dr. Beardwood. 

4. Biochemical Aspects of Diabetic Coma. 

Dr. Reinhold. 

5. The Use of Plasma in the Treatment of Diabetic Coma. 

Drs. Dyer and Rcider. 

6. Frequent Errors in the Diagnosis of Diabetes Mellitus. 

Dr. Dillon. 


Thursday, December 7. 

Arthritis and Related Conditions 
Ralph Pemberton, M.D., F.A.C.P., In Charge 

A.M. Session 
9:00-12:00 

Symposium 

1. Statistical Factors. 

2. Pathology. 

3. Physiologic Disturbances Involved. 

4. Clinical Presentation of Cases, with Emphasis on Diagnostic 

Methods and Treatment. . 

5. Round Table Discussion. 

Drs. Pemberton, Bach, Scull and Peirce. 


Thursday, December 7. 


Physical Medicine 


P.M. Session 
2:00 

2:20 

2:40. . 

3:00 

3:20 

3:40 

4:00 

4:20 


George Morris Piersol, M.D.," F.A.C.P., In Charge 

The Present Obligations and Opportunities of Physical Medicine. 
Dr. Piersol. 

Role of Physical Medicine in the Problem of Low Back Pain. 
Dr. Colonna. 

Physiotherapy in the Control of Neuromuscular Pain. 

Dr. Martucci. ' - 

Nerve Palsies, Diagnosis and Prognosis (Moving Pictures). 

Dr. Batson. 

The Influence of Posture on Disease. 

Dr. Schmidt. 

Diathermy: Its Uses and Abuses. 

Dr. Nylin. 

Value of Physical Therapy in Peripheral Vascular Disease. 

Dr. Naide. 

Physical Medicine in the Management of Poliomyelitis. 

(a) Modern Treatment of the Acute Stage. 

Dr. Chance.- 

(b) The Role of the Techniques of Physical Medicine in the 

Chronic Stage. 

Dr. Willard. 
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A.M. Session 

9 :00-12:00 1. Treatment of Polycythemia. 

Dr. Erf. 

2. Observations on the Anticeplialin Activity of Normal and Hemo- 

philic Plasmas. 

Dr. Tocantins. 

3. The Influence of Myeloid and Lymphoid Stimulating Substances 

on Two Mouse Tumors. 

Dr. Franklin R. Miller. 

4. Electrophoretic Separation of Factors Involved in Blood 

Coagulation. 

Dr. Muriel P. Munro. 

5. The Chemistry of Myeloid and Lymphoid Stimulating Substances. 

Dr. D. L. Turner. 

6. Properties of an Anti-Coagulant Present in the Blood of a 

Hemophiliac. 

Dr. F. L. Munro. 

7. Cellular Infiltrations of Organs of Guinea Pigs that Receive Ex- 

tracts of Livers and Spleens of Patients Dead with 
Leukemia. 

Dr. Erf. 

8. Plasma Anticeplialin ^Activity in Hemorrhagic and Thrombotic 

Disorders. 

Dr. Tocantins. 

9. The Influence of Myeloid and Lymphoid Stimulating Substances on 

Tissue Cplture of Fibroblasts. 

Dr. Elizabeth M. Turner. 

10. Ultraviolet-irradiated Blood Transfusion as a Therapeutic Measure. 
Dr. Jones. 


Friday, December 8. 


Allergy 


Merle M. Miller, M.D., F.A.C.P., In Charge 

P.M. Session 


2 : 00 - 2:20 

2 : 20 - 3 :00 
3:00-3:30 
3:30-4:00 
4:00- 4:20 
4:20- 4:40 
4:40- 5:00 


Laboratory Procedures in the Diagnosis of Allergic Diseases. 
Skin Testing. 

Dr. Tuft. 

Pathology of Bronchial Asthma. 

Dr. Klemperer. 

Diagnosis and Treatment of Bronchial Asthma. 

Dr. Gay. 

Seasonal Pollinosis. Diagnosis and Treatment. 

Dr. Walzer. 

Allergy in Children. Role of Heredity. 

Dr. Chobot. 

Extracts : Methods of Preparation and Standardization. 

Dr. Spain.. 

Demonstration of Skin Testing. Passive Transfer. 

Dr. Miller. 
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Saturday, December 9. 

Acute Infectious Diseases 
Hobart A. Reimann, M.D., In Charge 

A.M. Session . 

9:00-12:00 1. Penicillin in Meningitis. 

Dr. Price. 

2. Acute Infectious Diarrheal Diseases. 

Dr. Reimann. 

3. Host Types in Tuberculosis Infections. 

Dr. Perkins. 

4. Malaria. 

Dr. Sawitz. 

Monday, December 11. , 

The Broad Aspects of Public Health 
Rufus S. Reeves, M.D., F.A.C.P., In Charge 

A.M. Session 

9:00 Public Health Aspects of Maternal and Child Welfare. 

Dr. Alesbury. 

9:30 Rehabilitation Problem of the Neuro-psychiatric Service Men. 

Dr. Strecker. 

10:00 Rheumatic Fever from the Standpoint of Public Health. 

Dr. Stroud. 

10:30 Newer Techniques in Tuberculosis Control. 

Dr. Hilleboe. 

11:00 Recess. 

11:15 Round Table Discussion. 

Monday, December 11. 

Industrial M edicine 

Sarah I. Morris, M.D., F.A.C.P., In Charge 

P.M. Session 

2:00- 5:00 1. Industrial Medicine’s Challenge to the General Practitioner. 
Dr. Townsend. 

2. Various Types of Industrial Poisons : Their Mode of Entrance 

Action. 

Dr. Hamilton. 

3. The Pitfalls of Diagnoses in Lead Poisoning. 

Dr. Walmer. 

Tuesday, December 12. 

Psychiatry 

Harold D. Palmer, M.D., F.A.C.P., In Charge 

A.M. Session 

9:00-12:00 1. Introductory Remarks. 

Dr. Strecker. 

2. Electtoencephalographic Diagnosis. 

Dr. Hughes. 
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3. Electric Shock Therapy in Psychiatry. 

Dr. Wright. 

4. The Problem of the Depressed Patient. 

Dr. Matthews. 

5. The Rewards of Illness. 

Dr. Bond. 

6. Psychotherapy in Medical Practice. 

Dr. Appel. 

7. Clinical Demonstration of Psychiatric Cases. 

Dr. StouiTer. 

Tuesday, December 12. 

Neurology 

A. M. Ornsteen, M.D., F.A.C.P., In Charge 


P.M. Session 

2:00- 5:00 1. Functional Traumatic i4europsychiatric Syndromes. 
Dr. Ornsteen. 

2. The Pathogenesis of Cerebral Aneurysms. 

Dr. Alpers. 

3. Tbe Present Status of the Intervertebral Disk. 

Dr. Grant. 

4. Penicillin Therapy for Neurosyphilis. 

Dr. Gammon. 

5. Migraine and Its Equivalents. 

Dr. Winkelman. 

\ 

Wednesday, December 13. 

< Endocrinology 

Charles W. Dunn, M.D., F.A.C.P., In Charge 

A.M. Session 
9:00-12:00 1. Thyroid. 

Dr. Rose. 

2. Adrenals. 

Dr. Lukens. 

3. Hypopituitary States. 

Dr. Lansbury. 

4. Hyperpituitary States. 

Dr. Loewenberg. 

5. Endocrine Disorders in Selective Service Cases. 

Dr. Rowntree. 

6. Male Hormone Therapy. 

Dr. Dunn. 

Wednesday, December 13. 


Syphilis 


Norman R. Ingraham, Jr., M.D., In Charge 

P.M. Session 

2.00 Introductory Remarks. The War as an Impelling Influence in the Con- 
trol of Syphilis. 

Dr. Ingraham. 
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The Problem of Falsely Positive and Doubtful Serologic Reactions in 
the Diagnosis of Syphilis (Lecture, Lantern Slide Demonstra- 
tion and Discussion). 

Dr. Kolmer. 

Blindness Caused by Syphilis with a Statement on the Present Status 
of Penicillin Therapy in Ocular Syphilis (Lantern Slide 
Demonstration and Illustrative Case Records). ■ 

Dr. Klauder. 

Penicillin in the Treatment of Early and Late Syphilis (Clinic and 
and Discussion). 

Drs. John H. Stokes, Beerman and Wammock. 

Early Diagnosis and Non-Specific Measures in the Treatment of Neuro- 
syphilis (Clinic and Discussion). 

Dr. Hadden. 

Thursday, December 14. 

Tumors 

, U 

Stanley P. Reimann, M.D., F.A.C.P., In Charge 

A.M. Session 

9:00-12:00 1. Organization and Results of Anti-Cancer Examination Clinics in 

Philadelphia.' ■ . . 

Dr. Schram. 

2. Chemicals as Inciters of Malignant Growths. 

Dr. Shear. 

3. Carcinoma of the Colon. 

Dr. Behrend. 

4. Carcinoma of the Stomach. 

Dr. Engel. ' 

5. Pulmonary Carcinoma. 

Dr. Clerf. 1 • 

6. Carcinoma of the Mouth. 

Dr. Blady. 

Thursday, December 14. » '• 

Roentgenology 

Eugene P. Pendergrass, M.D., F.A.C.P., In Charge 

P.M. Session 

2:00- 5:00 1. The General Use of X-Rays in Obstetrics. 

Dr. Swenson. 

2. Roentgenologic Consideration of Inflammatory Conditions of the 

Chest, 

Dr. Clarke. 

3. The Roentgenology of the Upper Cervical Spine and Base of the 

Skull. 

Dr.- Chamberlain. - 

4. The Roentgen Diagnosis of Gastrointestinal Conditions in Infants 

and Children. 

___ Dr. Bromer. 

5. The Roentgenologic Problems of the Stomach and Duodenum. 

Dr. Widmann. 

6. The Roentgenologic Problems of the Colon. 

Dr. Farrell. 
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7. Sialography. 

Dr. Blady. 

8. Subcutaneous Urography. 

Dr. Vastine. 

9. The Roentgenology of the Urinary Tract. ■ 

Dr. Sampson. 

Friday, December 15. 

Regional Meeting 
of THE 

American College of Physicians 
Morning Sessio7i 

William Harvey Perkins, M.D., F.A.C.P., In Charge 
Jefferson Medical College Hospital 
1025 Walnut Street 


A.M. Session 

9:00-12:00 The Staff of the Jefferson Medical College and Hospital will 
present a program of clinics and demonstrations, details of which will 
- be included in a special Regional Meeting Program that will be pub- 
lished later and placed in the hands of each registrant in advance of the 
opening of this course. 

P.M. Session 

1 :00 Buffet Luncheon. 

College Headquarters, 4200 Pine Street. 

Afternoon General Session 

William D. Stroud, M.D., F.A.C.P., In Charge 

Benjamin Franklin Hotel 

9th and Chestnut Streets 

Ballroom, Mezzanine Floor 

2:00- 5:00 A Symposium on Rheumatic Fever by eminent authorities. Detailed 
Program will be furnished to each, registrant in advance of the opening 
of this course. 

6:30 Cocktail Party (Betsy Ross Room) and Dinner Meeting (Grand 

Ballroom) . 

Guests will include Regents and Officers of the College, the Sur- 
geons General, or their official envoys, of the U. S. Army, U. S. Navy 
and U. S. Public Health Service, and other distinguished medical men. 
Selected, timely, short addresses will be given by the President of the 
College, Dr. Ernest E. Irons, and others. 

Reading List and Bibliography 

An attempt is made to obtain reading lists for each Postgraduate Course for 
publication in the Annals of Internal Medicine, making these lists available 
to the entire membership of the College, in addition to preparing better the men 
who will take the courses. These lists are not to be considered as all-inclusive. 
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Allergy — Course No. 4 

Textbooks 

Practice of Allergy. Warren T. Vaughan. C. V. Mosby.Co., St. Louis, 1939. ' 
Asthma and Hay Fever in Theory and Practice. A. F. Coca, M. Walzer and A. A. 

Thommen. Charles C. Thomas, Baltimore, 1931. 

Clinical Allergy. Louis Tuft. W. B. Saunders Co., Philadelphia, 1937. 
Occupational Diseases of the Skin. Louis Schwartz and Louis Tulipan. -Lea and 
Febiger, Philadelphia, 1939. 

Monographs 

Allergy. C. E. Von Pirquet. Archives of Internal Medicine 7; 259, 1911: 
Anaphylaxis, Hypersensitiveness and Allergy. W. W. C. Topley. An Outline of 
Immunity, Chapter 12, p. 192. Wm, Wood Co., 1935. 

Hypersensitiveness, Anaphylaxis, Allergy. H. Gideon Wells. The Chemical Aspects 
of Immunity, Chapter 9, p. 225, second edition. Chemical Catalog Co., New 
York, 1929. 

Diseases of Allergy. Robert A. Cooke. Chapter 21, p. 1079, Internal Medicine. 

John H. Musser. Lea and Febiger, Philadelphia, 1938, third edition. 

Diseases of Allergy. Robert A. Cooke. Page 535, A Textbook of Medicine. Rus- 
sell L. Cecil. W. B. Saunders Co., Philadelphia, 1940, fifth edition. 

Human Sensitization. Robert A. Cooke and A. Vander Veer. Journal of Immun- 
ology 1: 201, 1916. 

Herter Lectures. H. H. Dale. Bulletin Johns Hopkins Hospital 31: pps. 257, 310, 
373, 1920. 

Anaphylaxis. Carl A. Dragstedt. Physiol. Rev. 21: 563, 1941. 

Histamine and Anaphylaxis. W. Feldberg. Annual Review of Physiology, March 
1941. 

Articles 

Immunological Basis of Sensitization 

Horse Asthma Following Blood Transfusion. M. A. Ramirez. J. A. M. A. 73: 984, 
1919. 

Studies on the Reactions of Asthmatics and on Passive Transference of Hypersus- 
ceptibility. Arent de Besche. Am. J. Med. Sciences 166: 265, 1923. 

Indirect Method of Testing. M. Walzer. J. Allergy 1: 231, 1930.- 
Studies in Hypersensitiveness. XXXVI. A Comparative Study of Antibodies Oc- 
curring in Anaphylaxis, Serum Disease and the Naturally Sensitive Man. 
Robert A. Cooke and W. C. Spain. J. Immunol. 17: 295, 1929. 

Passive Sensitization of Human Skin by Serum of Experimentally Sensitized Animals. 

W. B. Sherman, A. Stull and S. F. Hampton. J. Immunol. 36: 447, 1939. 
Serological Evidence of Immunity with Co-existing Sensitization in a ( Type of Human 
Allergy. Hay Fever. R. A. Cooke, J. H. Barnard, S. Hebald and A. Stull. 

J. Exper. Med. 62: 773, 1935. • 

Immunological Studies of Pollinosis. I. The Presence of Two Antibodies Related to 
the Same Pollen Antigen in the Serum of Treated Hay Fever Patients. M. H. 
Loveless. J. Immunol. 38 : 25, 1940. ■ . 

Studies in the Transmission of Sensitization from Mother to Child in Human Beings. 

S. D. Bell and Z. Eriksson. J. Immunol. 20 : 447, 1931. 

The Placental Transmission of Antibodies in the Skin- Sensitive Type of Human 
Allerg}'. W. B. Sherman, S. F. Hampton and R. A. Cooke. J. Exper. Med. 
72: 6 11,1940. 
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The Question of the Elimination of Foreign Protein (Eggwhite) in Woman’s Milk. 

H. H. Donnally. J. Immunol. 19: 15, 1930. 

The Production in the Rabbit of Hypersensitive Reactions to Lens, Rabbit Muscle 
and Low Ragweed Extracts by the Action of Staphylococcus Toxin. E. L. 
Burky. J. Allergy 5: 466, 1934. 

General Clinical Allergy 

History Taking in Allergic Diseases. F. M. Rackemann. J. A. M. A. 106: 976, 
1936. 

Studies in Specific Hypersensitiveness. III. On Constitutional Reactions: The Dan- 
gers of the Diagnostic Cutaneous Test and Therapeutic Injection of Allergens. 
R. A. Cooke. J. Immunol. 7 : 119, 1922. 

The Occurrence of Constitutional Reactions in the Treatment of Hay Fever and 
Asthma: Analysis of the Causative Factors. F. F. Furstenberg and L. N. Gay. 
Bull. Johns Hopkins Hospital 60: 412, 1937. 

The Delayed Type of Allergic Reaction. R. A. Cooke. Ann. Int. Med. 3 : 65S, 1930. 
Treatment of Allergic Disorders with Histamine and Histaminase. PI. L. Alexander. 
J. Lab. & Clin. Med. 26: 110, 1940. 

Asthma 

Asthma in Children. R. A. Cooke. J. A. M. A. 102: 664, 1934. 

Infective Asthma. Indication of Its Allergic Nature. R. A. Cooke. Am. J. Med. 
Sci. 183 : 309, 1932. 

Relation of Asthma to Sinusitis with Special Reference to the Results from Surgical 
Treatment. R. A. Cooke and R. C. Grove. Arch. Int. Med. 56 : 779, 1935. 

The Pathology of Bronchial Asthma. H. L. Huber and K. K. Koessler. Arch. Int. 
Med. 30: 689, 1922. 

Effects on Heart of Long Standing Bronchial Asthma. H. L. Alexander, D. Luten 
and W. B. Kountz. J. A. M. A. 88: 882, 1927. 

Deaths from Bronchial Asthma. W. B. Kountz and H. L. Alexander. Arch Path 
5: 1003, 1928. , ' - 

Studies in Specific Hypersensitiveness. IV. New Etiologic Factors in Bronchial 
Asthma. R. A. Cooke. J. Immunol. 7: 147, 1922. 

Asthma Due to a Fungus-Alternaria. J. G. Hopkins, R. W. Denham and B M 
Kesten. J. A. M. A. 94 : 6, 1930. 

Nasal Allergies 

Seasonal Hay Fever and Asthma Due to Molds. S. M. Feinber"- TAMA 107 • 

1861, 1936. 

Importance of Allergy in Etiology and Treatment of Nasal Mucous Polyps R A 
Kern. J. A. M. A. 103: 1293, 1934. ' 

The Preparation and Standardization of Pollen Extracts for the Treatment of Hay 
Fever. R. A. Cooke and A. Stull. J. Allergy 4: 87, 1933. 

' New Plan for Applying Specific Treatment of Pollen Hay Fever (Perennial Treat- 
ment). Aaron Brown. J. Immunol. 13 : 273, 1927. ■ 

The Relative Merits of Seasonal and Perennial Treatment of Hay Fever. A Vander 
Veer. J. Allergy 7: 578, 1936. 

Calculating Pollen Concentration of the Air. E. C. Cocke, J. Allergy 8: 601 1937. 
Evaluation of the Ragweed Hay Fever Resort Areas of North America. O C Dur- 
ham. J. Allergy 8: 175, 1937. ' ' 

Intestinal Allergy 

Gastrointestinal Manifestations of Allergy, R. A. Cooke. Bull. N. Y. Acad Med 
Second Series IX: 15, 1933. 
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Food Idiosyncrasy as a Factor of Importance in Gastro-enterology and in Allergy. 
W. T. Vaughan. Rev. Gastroenterol. 5: 1, 1938. . 

Skin Allergy 

A Tentative Classification of Allergic Dermatoses. M. B. Sulzberger, F. Wise and 
J. Wolf. J. A. M. A. 104: 1489, 1935. - 

A Critical Review of 170 Cases of Urticaria and Angioneurotic Edema Followed for a 
Period of from Two to Ten Years. A. I. Fink and L. N. Gay. . J. Allergy 5: 
615, 1934. 

Eczema. L. W. Hill. Vol. IV., Chapter 43, Brenneman’s Practice of Pediatrics. 
W. F. Prior Co., Hagerstown, Md. - 

Studies in Specific Hypersensitiveness. XXVII. Dermatitis Venenata: Toxicoden- 
dron Radicans. W. C. Spain and R. A. Cooke. J. Immunol. 13 : 93, 1927. 
Report of the Investigation and Successful Treatment (Preventive) of Dermatitis 
Resulting from the Handling of Tulip Bulbs. A. H.-W. Caulfeild. J. Allergy 
8: 181, 1937. 

Miscellaneous Allergy 

Cerebral Symptoms Induced by Angioneurotic Edema. F. Kennedy. Arch. Neurol. 

and Psychiat. 15 : 28, 1926. * 

Allergic Migraine. W. T. Vaughan. J. A. M. A. 8S: 1983, 1927. 

Food Allergy in Henoch's Purpura. H. L. Alexander and C. H. Eyermann. Arch. 
Dermat. & Syph. 16: 332, 1927. 

The Clinical Diagnosis of Periarteritis Nodosa. M. B. Cohen, B. S. Kline and A. M. 
Young. J. A. M. A. 107: 1555, 1936. 

Allergy Induced by Immunization with Tetanus Toxoid. R. A. Cooke, S. F. Hamp- 
ton, W. B. Sherman and A. Stull. J. A. M. A. 114: 1854, 1940. 

Elimination of Horse Serum Specificity from Antitoxins. R. D. Coghill, N. Fell, M. 

Creighton and G. Brown. J. Immunol. 39: 207, 1940. 

Physical Allergy. W. W. Duke., J. A. M. A. 84: 736, 1925. 

Allergy in Drug Idiosyncrasy. R. A. Cooke. J. A. M. A. 73: 759, 1919. 



ANNALS OF 
INTERNAL MEDICINE 


Volume 21 October, 1944 Number 4 


ROLES OF MEDICINE AND SURGERY IN THE 
MANAGEMENT OF BRONCHIECTASIS * 

By John Alexander, M.D., Ann Arbor, Michigan 

Great variability in the clinical behavior of patients with bronchiectasis 
and the failure of many vaunted methods of treatment have led to widespread 
confusion concerning the management of this prevalent disease, which is en- 
.countered from early childhood to old age and which produces an appalling 
aggregate amounUof disability. 

h For many years physicians and surgeons longed for the time when the 
“ curative operation of lobectomy would be safe, hoping that this would vir- 
tually solve the difficult problem of treatment. Lobectomy is now safe but, 
as only about half of all bronchiectasis patients are suitable for the operation, 
other methods of treatment, which are necessarily only palliative, must still 
be used for the remaining half. It is primarily because many physicians are 
utterly pessimistic about the effectiveness of these other methods of treatment 
and because of my conviction that they can often be made effective, that this 
article is being presented. In the course of the article I shall also discuss 
thqse various points about bronchiectasis which continue to cause confusion 
with regard to the etiology, diagnosis, and the medical and surgical manage- 
ment of the disease. 


Basic Types of Bronchiectasis 

From the point of view of treatment, it is obviously important that a dis- 
tinction be made between (1) cases of bronchiectasis in which there is no 
obstruction of the larger bronchi; (2) cases in which varying degrees of 
obstruction of the larger bronchi exist, owing to foreign body, bronchial 
carcinoma or adenoma, tuberculous granulation tissue or fibrous' stricture in 
the bronchial wall, pyogenic granulation tissue and extrabronchial pressure 
by enlarged lymph nodes or other tumors; (3) those relatively infrequent 
cases which present the characteristic symptoms of bronchiectasis but in 

* Received for publication October 25, 1943. 

rom the Department of Su rgery, University of Michigan. 
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Bronchiectasis with and without Associated Pneumonitis 

Some cases of bronchiectasis have no associated gross pneumonitis, the 
roentgenograms showing no pulmonary infiltration whatever, and inspection 
and palpation of the affected lobe at the time of a lobectomy operation 
showing a soft, pink parenchyma without overlying pleural adhesions. In 
such cases, the surgeon might question the diagnosis of bronchiectasis in 
that particular lobe, if the bronchograms did not give certain evidence of 
the correctness of the diagnosis. 

In those many cases in which suppurative pneumonitis is associated with 
the bronchiectases, there is great variability in the lesions and in the degree 
of toxicity and in other clinical manifestations. Contracting fibrous tissue 
with microscopic evidence of diffuse parenchymal suppuration, or gross evi- 
dence of tiny or larger parenchymal abscesses, in addition to the bronchi- 
ectases themselves, and more or less extensive pleural adhesions, are the 
principal lesions. Contraction of the fibrous tissue may produce areas of 
obstructive emphysema and cyst-like dilatations of the small bronchi, or a 
tension type of parenchymal abscess* Patches of emphysema and emphy- 
sema of unaffected lobes may, however, be entirely compensatory for the 
contraction of the affected lobe or lobes. 

The cellular infiltration and the fibrous tissue in the parenchyma tend to 
cause the affected lobe to be firm and small. This condition is not pre- 
dominantly atelectasis although, unfortunately, it is usually referred to as 
such, probably because the roentgenographic appearances of the two con- 
ditions are similar (including the drawing of surrounding structures toward 
-the small lobe) and because a pure form of total lobar atelectasis (which is 
capable of disappearing and leaving a normal lobe) often initiates the tram 
of events leading to bronchiectasis and a small dense fibrotic lobe (which 
can never again become a normal lobe)* Boyd, Anspach and others have 
described the relationship between bronchiectasis and pure lobar atelectasis 
that is represented roentgenographically by a small triangular shadow. 

Symptoms and Signs 

The symptoms and signs of bronchiectasis are cough with or without 
sputum or hemoptysis ; scanty or abundant purulent or mucopurulent sputum 
that may be intermittently foul in odor; susceptibility to frequent upper 
respiratory or bronchial “colds” that may be so mild as to resemble a true 
chronic bronchitis or so severe as to be diagnosed as pneumonia; asthma- 
like attacks that are not due to asthma but that respond to epinephrine or 
ephedrine, which relieves the bronchial mucosal congestion and, consequently, 
the wheezing; continuous or intermittent fever, that may be trivial m 
amount ; fatigue that may be so great as to be disabling or so little that only 
the patient’s family recognizes it ; malaise ; weakness ; loss of weight ; night 
sweats; anemia; pleurisy; dyspnea and miscellaneous other symptoms an 
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signs, the psychological disability that the social and^w . 
bronchiectasis create has been ably described by Churv^ ^ &caps of 
There is a surprising variability in the symptoms, y . x Sg m s. 

severity, in different cases of bronchiectasis, and also in\ s ln their 
at different times. In some patients the symptoms are soV ame Patient 
that the true diagnosis is not even suspected, the symptoms b\° r atypical 
to undernourishment, a frail’ constitution, anemia, asthmatic X^buted 
chronic bronchitis; this is especially, so in children. In other patrts or 
curring attacks of suppurative pneumonitis are diagnosed as prieumore- 
unresolved pneumonia without the basic pathological condition bein&V 
pected. Even when the bronchiectatic lesions are not in the upper or 
tuberculosis is often mistakenly diagnosed because of the similarity infns k 
toms, especially when there is hemoptysis; there are many bronchon, an] 
patients in sanatoria in whom tubercle bacilli have never been found for an 
sputum and in whom good broncliograms have never been made. ine the 
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The diagnosis of bronchiectasis is suggested by the history, symf^^ m g 
physical signs and the roentgenographic and bronchoscopic findings. A 1 tw0 
without exception, however, an absolute diagnosis depends upon iodizt since 
bronchograms. Physical examination of the lungs yields such vaiT 1 ^ 
findings that its chief value is in the localization of some pulmonar ' 1 the 
normality. In a considerable number of cases in which there is no does 
ciated pneumonitis, there may be a complete absence of abnormal ph } 1 the 
findings ; rales and some alteration in breath sounds may be demonstrate the 
a subsequent examination. Patients having the parenchymal cellula'SS^ 
filtration and fibrosis of suppurative pneumonitis have the physical fine 
that such lesions produce. It is an interesting fact, however, that a thord c h°- 
evacuation (by postural drainage or bronchoscopy) of secretions that t the 
been choking the large and small bronchi may cause an immediate stri rea t" 
change in the physical findings. Dullness, distant breath sounds with la -hy 
or no post-tussic rales, which are the usual findings when the bronchi a * n " 
choked with secretions, become, respectively, resonance or slight dullr! ose 
clear breath sounds with many crepitant rales and rhonchi after the previo^hi- 
choked bronchopulmonary areas have become aerated. ichi 

tied 

Roentgenology the 

Mention has already been made of those occasional cases of bronc a ^ e 
ectasis without pneumonitis in which no abnormality can be seen in e ^ S 
roentgenograms.. In other cases peribronchial thickening is revealed 6 / 
increased bronchial markings or as ring shadows. More extensive infiltT’ 
tjon around the bronchial walls or in the parenchyma may appear as a pate . y 
infiltration resembling bronchial pneumonia, tuberculosis, fungus disease tlC 
tie congested pulmonary vessels of congestive cardiac failure. Faint lin 
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v be only indistinctly seen but their contraction may be 
of fibrous iss 0 f t ] ie mediastinum and' diaphragm and by a visible, 

manifested y fi ssure Extensive cellular infiltration and parenchymal 
displaced mte }’ s areas of heavy infiltration, perhaps interspersed with areas 
fibrosis app£ or they may occupy an entire lobe, which is usually much re- 
of emphy|. When such a contracted infiltrated lobe is the left lower, its 
duced.^ay lie entirely behind the heart and be invisible in a postero-anterior 
sho ^fiogram of standard density ; the shadow can be readily seen in a 
^projection roentgenogram which is not overexposed, or in an over- 
bid or Potter-Bucky technic postero-anterior film. The diversity of 
onentgenologic shadows seen in bronchiectasis is responsible for their 
foxic frequent misinterpretation, and for the mistaken diagnoses of tuber- 
Ath mic: fungus disease, congestive cardiac failure, pneumonia, pulmonary 
dlence of, bronchogenic carcinoma, atelectasis, localized pleural effusion or 
ectases ma.and other conditions. Andrus’ article ably describes the roentgeno- 
principac findings in bronchiectasis, 
obstruc 

tension Bronchqgrams 

contrac )C ^ Ze< ^ kronchograms are necessary to establish a definite diagnosis, 
rp^iugh the introduction of the oil into only the lower parts of the lungs, 
wed by the making of a postero-anterior roentgenogram, and without 
domhv'l P re P arat * on the patient, may reveal the presence of bronchiectasis, 

. jechnic is so antiquated and furnishes so little information about the 
j. . ’ it and position of the lesions, that it should be promptly discarded. A 
the sri 0r * eSS rout * ne P roce dure should be followed in connection with the 
, .tig of bronchograms : 

CE ^P . A lateral projection roentgenogram and stereoscopic, postero-anterior, 

0 CV fard-technic roentgenograms should be obtained before the broncho- 
c . an n is are made in order to learn as much as possible about whatever abnor- 
shadows may be present in the lungs, since prolonged retention oi 
ced oil in the lungs may for months or even years prevent an accurate 
•pretation of pulmonary shadows. 

1. Virtually every patient having bronchiectasis, or suspected of having 
---Ohould have a bronchoscopic examination. Bronchoscopy alone gives 
urate information about such obstructing bronchial lesions as carcinoma, 
eign body, and pyogenic granulation tissue. The chemical shrinkage of 
illen bronchial mucosa and the thorough aspiration of all secretions that 
be reached with a bronchoscopic aspirator not only benefit the- patient but 
00 . ^ o clear the bronchi for the reception of the iodized oil that should be 
rg roduced within the following 48 hours, postural drainages being used in 
the interval in order to keep the bronchi as clear as possible, 
arr 3. Iodized oil should not be introduced into the lung within three weeks 
th-llowing the disappearance of an attack of acute pneumonitis or any febrile 
svisode which presumably had its origin in the pulmonary lesions. The 
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breaking of this rule may result in a serious, and occasionally fatal attack 

of acute pneumonitis. - 

4. Immediately after a postural drainage and after producing the same 
local anesthesia of the pharynx, larynx, trachea and bronchi which is used 
for bronchoscopy, the lipiodol should be introduced in such a way that the 
bronchi of all five lobes of the lungs are well coated. This may be done in 
two sittings, but preferably in one sitting. A series of roentgenograms 
must immediately be made in certain specified projections that will permit 
an exact differentiation not only of the bronchi of the different lobes but 
also of the segments of the lobes, as these findings are essential for considera- 
tion of the advisability or inadvisability of lobectomy. A technic for the 
introduction of the iodized oil and for the making of the roentgenograms has 
been described in detail by Adams and Davenport. If, for any reason, any 
lobar, or segment of a lobar, bronchus has not been adequately filled for an 
accurate interpretation of the roentgenograms, another attempt to outline the 
defectively filled bronchus should be made a few days later, if a lobectomy 
operation is being considered. Although the demonstration of bronchi- 
ectases is the primary purpose of bronchograms, the persistence of a filling 
defect in any bronchus proximal to the bronchi of the fourth order in two 
or more series of bronchograms is of the greatest clinical significance since 
such a filling defect indicates not only that there is a* probably harmful 
bronchial obstruction but also that bronchiectases presumably exist in the 
pulmonary segment beyond the obstruction. What has just been said does 
not refer to the filling defects which are almost constantly present in the 
small bronchi distal to those bronchiectases which have been outlined by the 
iodized oil, because these small bronchi are not constricted but are clogged 
with secretions and so have no room for the oil. 

When treatment, particularly lobectomy, is being discussed while broncho- 
grams are being studied, a statement is occasionally made to the effect that the 
bronchiectases are too few or too poorly developed to require active treat- 
ment. I have seen many patients with such lesions who had exceptionally 
severe and disabling symptoms (probably because of poor bronchial drain- 
age) and other patients with extensive, well developed bronchiectases whose 
symptoms were relatively mild (probably because of good bronchial drain- 
age). I have recently seen a woman having a few slightly widened bronchi 
in the middle lobe ; a careful study of the bronchograms, however, revealed 
several areas of filling defect. A well known physician had assured the 
patient that she had no bronchiectasis and that a winter in a sunny dry climate 
would cure her. When I saw her at the end of the winter there were dullness 
and rales over a small middle lobe and the patient' was excessively fatigued 
greatly underweight, had a slight afternoon elevation of temperature, mod- 
erate cough and scanty sputum. Active treatment is urgently needed by 
us patient m spite of the apparent innocence of the few bronchiectatic 
lesions shown by the bronchograms. 
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Prognosis 

Great variability in the clinical behavior of different cases of bronchi- 
ectasis has created considerable confusion about the prognosis. Some 
patients, particularly those whose illness has never required treatment in a 
hospital, enjoy moderately good health for a great many years. Other pa- 
tients, usually those who have had repeated attacks of acute pneumonitis, are 
seriously disabled most of the time and are likely to die within a few years 
after the onset of the disease. There are, of course, many gradations of 
illness between these extremes. The conclusion of those clinicians who 
have made special studies of the prognosis is that it is much worse than those 
who have not investigated the matter believe. In this connection the reader 
is referred to the articles of Perry and King; Bradshaw, Putney and Clerf; 
Riggins; Findlay and Graham; and Roles and Todd. A mere list of the 
complications (only the last few being infrequently seen) indicates the 
potential gravity of bronchiectasis: repeated attacks of acute suppurative 
pneumonitis; pulmonary abscess or gangrene; septicemia; pleural empyema; . 
spontaneous pneumothorax ; brain abscess or meningitis ; repeated severe 
hemoptyses; pulmonary fibrosis, emphysema, cor pulmonale, myocardial de- 
generation, cardiac decompensation; nephritis and amyloid disease; sup- 
purative pericarditis; suicide; arthritis, and carcinoma from metaplasia of 
chronically inflamed bronchial mucosa. 

Treatment 

Elastic bronchial walls apparently may be stretched or dilated as a result 
of atelectasis and later resume their normal caliber with the disappearance 
of the atelectasis, provided infection of the* bronchial walls has not occurred, 
destroying their elasticity. This train of events, which is probably rare, is 
generally believed to represent the only instance in which bronchiectases dis- 
appear, with or without the aid of' treatment. Only a few cases have been 
reported in which bronchiectases that were infected and had produced the 
clinical picture of bronchiectasis, later disappeared. 

The aim of treatment, therefore, is either to reduce, as far as possible, 
the ill effects of the permanent lesions by nonsurgical means, or to remove 
completely the lesions by the operation of lobectomy. Since nonsurgical treat- 
ment is necessarily only palliative, and since even a patient whose, condition 
has been greatly improved by it, is constantly in danger of suffering a re- 
lapse, lobectomy is obviously the only form of treatment that can produce a 
cure. - 

Lobectomy is, without question, overwhelmingly the treatment of choice 
for those patients (1) whose age, cardiorespiratory functional reserve and 
general condition are suitable; (2) whose lesions are restricted to one lobe, 
or to the right lower and middle lobes, or to the left lower and lingular (“left 
middle”) lobes or, in some cases, to all the lobes of one lung (total pneumo- 
nectomy) or to one lobe of each lung or to two lobes of one lung and one 
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lobe of the other lung (bilateral lobectomy) ; (3) who have failed to attain a 
satisfactorily stable condition of improvement from nonsurgical treatment. 
In view of the potential gravity of bronchiectasis, because of the ever present 
danger of some serious complication, the validity of the third condition, just 
mentioned, is subject to question, especially in young patients with lesions in 
only the lower lobe, or lower and middle lobes, of one lung. The risk of 
lobectomy in children as young as five years of age is apparently less than 
average, and in adults in the fourth and even fifth decades of life not much 
greater than average. Special additional reasons for performing lobectomy 
in childhood are that the dangers of bronchiectasis are particularly great 
then and that the removal of the lesions makes probable a normally long life 
of health, in place of a probable short life of varying degrees of illness and 
disability. 

The factors that determine a particular patient’s suitability or unsuit- 
ability for lobectomy are so many and complex in their inter-relationships 
that unqualified indications for the operation cannot be given. Obviously the 
indications are far broader at present, when the surgical mortality * is ap- 
proximately only 5 per cent in certain clinics, than in 1932 when Lilienthal 
reported a surgical mortality rate of 62.5 per cent for his 40 cases of partial 
or complete lobectomy. The present mortality rate varies rather widely 
from clinic to clinic. Dolley and Jones in 1939 collected 549 cases of 
lobectomy for bronchiectasis in which there had been 127 (23 per cent) 
deaths, but these 549 cases include early series of cases. The death rate in 
the cases collected after 1929 was about 18 per cent. In 1939 Bradshaw, 
Chodoff and Deardorff reported three deaths in 30 cases, or 9.6 per cent (sic). 
Edwards in 1939 reported 20 (12.5 per cent) hospital deaths in 166 lo- 
bectomy operations on 160 patients, and six later deaths, but in his last 54 
cases there were only two deaths (-3.7 per cent). Perry and King in 1940 
reported that Churchill had had only four deaths (3.3 per cent) in 122 
lobectomy operations on 116 patients. Alexander and O’Rourke report three 
deaths (4.3 per cent) directly connected with operation, and two late deaths 
(2.9 per cent) in 70 consecutive patients operated upon by Alexander or 
Haight. One of the late deaths occurred six months after operation from a 
fulminating pneumonia in a patient who developed a pulmonary abscess three 
months after operation ; the other late death occurred five months after opera- 
tion from a bacteremia which arose three days after the changing of an 
empyema drainage tube three months after operation in a patient who 
was doing well except for a persisting small empyema pocket. 

The indications for lobectomy may become further extended in certain 
cases of multiple-lobe bronchiectasis by the wider application of Churchill 
and Betsey s suggestion that in certain cases only affected segments of lobes 
be removed. This principle has been applied for a number of years in the 
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removal of the lingular segment of the left upper lobe, which is technically 
simpler and safer than for any other lobar segment. 

Being a surgeon who has performed lobectomy operations in increasing 
numbers during the last 15 years and having seen many patients transformed 
from a state of prolonged wretched ill health to perfect health, I am as aware 
as anyone could be of the value of lobectomy. But I also know that there 
are a great many bronchiectasis patients whose cases are not, for various 
' good reasons, suitable for lobectomy, and I know from long experience that 
a majority of these patients, although unfortunately not all, can be greatly 
helped by the faithful use of nonsurgical measures. These measures can- 
not cure the disease and only rarely do they bring about even a temporary 
complete disappearance of symptoms, but they frequently so greatly improve 
the symptoms that they become minor annoyances rather than the cause of 
distressing disability. I am, therefore, unable to understand the pessimism 
of Riggins and of Lisa and Rosenblatt about nonsurgical treatment for the 
relief of those patients for whom the curative operation of lobectomy cannot 
. be performed. Lisa and Rosenblatt state in their 1943 book on bronchi- 
ectasis that “some palliative procedures have been retained chiefly as adjunct 
procedures to lobectomy,” and in the summary of the book not one word is 
said about nonsurgical treatment. Many readers will infer that the authors 
of this book believe that lobectomy is- suitable for practically all bronchi- 
ectasis patients. Unfortunately many are not suitable and these should 
receive medical treatment. 

Postural drainage is the most valuable of the nonsurgical therapeutic 
measures and, yet, it is usually used inefficiently. Its aim is to improve 
bronchial drainage, thereby lessening toxic absorption from retained broncho- 
pulmonary secretions and reducing infection in the bronchi and lung. The 
maximal good effect would be obtained if all free secretions could be drained 
away as rapidly as they form; some clinicians have attempted to do this by 
keeping their patients continuously in bed for several weeks or months, the 
foot of the bed being elevated about 15 inches. Almost as effective, and 
more practical for patients who need not remain in bed, is the use of postural 
drainage every two hours * from the time of awakening until bed time (and 
at night, if the patient should awaken), the schedule being so adjusted that 
no postural drainage comes within an hour after a meal. Postural drainage 
should be carried out by the patient’s leaning over the edge of a bed or table 
sufficiently high to cause his torso to be inverted perpendicularly when his 
hands are resting on the floor. The taking of half a dozen deep breaths 
before each half dozen hard coughs loosens the secretions better for ex- 
pectoration and aerates the affected portion of the lung better than if the in- 
version and coughing are alone relied upon. Cycles of deep breathing and 
• hard coughing should be repeated until the patient feels that no more secre- 

* After two or three weeks, if the secretions have been greatly reduced, the interval 
between drainages may properly be lengthened to three or even four hours. 
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tions can be loosened for expectoration. The duration of a postural drainage 

should not be prescribed in minutes. , 

Patients who are not accustomed to an inverted posture may at first be- 
come dizzy and need to be helped up before the drainage has been completed. 
Patients who have full-time jobs may be unable to find a high table in a 
non-public place where postural drainage can be carried out during working 
hours. Bending as far forward as possible at the hips in a lavatory (the 
knees being bent, the hips high and the head close to the floor ) serves as a 
reasonably satisfactory substitute for the regular position. Although the 
inverted position that has been described is the one that produces the best 
drainage in most patients, some learn from trial that other postures are more 
effective in their particular cases, such as lying upon the back, the face or one 
or the other side, with or without the foot of the bed elevated. These modi- 
fied postures are suitable for patients who are too ill or feeble for the rather 
strenuous inverted posture. Occasionally, patients find that expectoration 
is freest in the sitting or standing position, but that the preliminary inverted 
posture loosens the secretions for ready expectoration. A bronchoscopy 
carried out immediately after a postural drainage determines the relative 
number of retained secretions and, therefore, gives an indication of the 
probable effectiveness of postural drainage. 

Every bronchiectatic patient should have at least one bronchoscopic ex- 
amination, not only because some otherwise undetectable, important intra- 
bronchial lesion may be discovered but also because the aspiration of secre- 
tions and the chemical shrinkage of the bronchial mucosa often bring about 
improvement in the symptoms, which in occasional cases (notably in children, 
and also in adults) is astonishingly great. Bronchoscopy is also of great value 
in preventing the development of bronchiectasis in early cases of pneumonitis 
or “unresolved pneumonia.” The ordinary bronchoscopic treatment, in 
which a few of the secretions are aspirated and in which the mucosa is treated 
for only a few moments, is of little value. An effective treatment, which 
should be immediately preceded by a postural drainage and which may occupy 
from 15 to 30 minutes, requires (1) that the bronchi containing secretions 
should be repeatedly aspirated until all free secretions have been removed, 
both before and after the mucosa has been shrunken and the patient has 
repeatedly coughed on command, and (2) that equal parts of 2 per cent 
pantocaine and 1 to 1,000 epinephrine solutions, or other shrinking drugs, be 
directly applied, step by step, to all parts of the mucosa that are swollen, 
and that an excess of the solution in the gauze pledgets be squeezed into those 

ronchi of the affected parts of the lung that are too small to be directly 

reached by the pledgets, or that a small amount of the solution be injected 
mto these bronchi. 

, ^ effect of this treatment is to empty and open the choked bronchi, most 
o which (including the bronchiectases themselves) are distal to the field of 
bronchoscopic vision. The small bronchi in the peripheral portion of the 
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bronchiectatic lobes cannot be reached by the bronchoscopic aspirator but 
they can be at least partially emptied of secretions by voluntary coughing 
after all secretions proximal to them have been aspirated. Air enters more 
and more deeply into the lung as the secretions are aspirated and coughed 
from the bronchopulmonary areas that had been drowned in secretions. The 
aeration of the peripheral portions of the affected lobes is the most important 
objective of bronchoscopic treatment. Aeration of the small bronchi and 
alveoli is the most effective means of aiding the patient to evacuate addi- 
tional secretions by coughing, both during and following bronchoscopy. 
Deep breathing and coughing at from 1 5 to 60 minute intervals during wak- 
ing hours for one or two days after a bronchoscopic treatment, and the faith- 
ful carrying out of postural drainages indefinitely after bronchoscopy are 
obviously important in maintaining aeration and maximal evacuation of se- 
cretions. Evidence that a choked portion of a lung has been drained and 
aerated is often furnished by the change from dullness to resonance, from 
distant or almost absent breath sounds to distinct breath sounds,, and from 
few or no rales to many rales, as a result of a particularly effective broncho- 
scopic treatment, and sometimes as a result of only a postural drainage. The 
length of time during which aeration and drainage are maintained probably 
depends in part upon the faithfulness' of the patient in carrying out the pre- 
scribed postural drainages, and in part upon whether the good effects of 
aeration and of whatever reduction in infection of the bronchial mucosa oc- 
curs as a result of the improved drainage predominate, over a recurrence of 
the mucosal swelling, which presumably may occur as a secondary reaction 
to the drugs that were used to shrink the mucosa. 

Experience has shown that in a few cases, one bronchoscopic treatment 
removes all the particularly distressing symptoms for an indefinite period 
of time. In a greater number of cases, no relief of symptoms occurs and 
in a very few cases the symptoms are made worse through an acute attack 
of pneumonitis. In a majority of patients a satisfactory improvement takes 
place but, in the course of a week, or several weeks or months, a relapse oc- 
curs, calling for another bronchoscopic treatment. In those .patients who 
are indefinitely relieved by one bronchoscopic treatment, or who are not 
relieved at all, further treatments are obviously not indicated. In the other 
patients, repeated bronchoscopies are indicated at whatever intervals (fi ve 
days, several weeks or months) the circumstances require. ' I have had no ex- . 
perience with bronchoscopic irrigations; from what I hear, I believe that 
they are, at best, no more effective than the treatment that has been described 
in this article and that they expose the patient to the danger of an attack of 
pneumonitis. 

Since the primary purpose of nonsurgical treatment is to bring about the 
maximal evacuation of secretions, cough medicines that check the cough 
reflex are not only not helpful but are harmful, and measures that promote 
expectoration are beneficial. Such expectorants as ammonium chloride, 
iodides, ipecac, steam inhalations that may be medicated with benzoin or 
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menthol, and the inhalation of a nebulized spray of 1 to 100 dilution of epine- 
phrine solution may prove useful if the secretions are. thick and especially 
viscid and if expectoration is difficult. Some clinicians recommend the 
therapeutic instillation of iodized oil into the affected bronchi every week 
or so; they say the mucosa is thereby soothed, cough, stagnation and fetor 
of the secretions relieved and the general condition of the patient improved. 

I have seen such improvement too infrequently after the diagnostic instilla- 
tion of iodized oil to justify its therapeutic use in my clinic, and I believe 
there is a definite risk of the lung’s being harmed by the locking in the alveoli 
of parts of repeated injections of the oil. 

Only in exceptional cases has chemotherapy proved useful. Intravenous 
arsenicals, which are especially dangerous in patients having a prolonged 
suppurative disease, have occasionally reduced pulmonary infection when it is 
caused chiefly by the Vincent’s group of organisms. The sulfonamides, 
whether given by mouth or by nebulizer, have been disappointing in chronic 
bronchiectasis although, in a few patients, an excellent effect has been 
produced. 

Treatment of infection in the nasal sinuses, nose, mouth and pharynx 
should be used and may improve the bronchiectasis symptoms. I do not 
recall a single case, however, in which so-called radical sinus surgery, car- 
ried out in the presence of troublesome bronchiectasis, has either completely 
cured the sinus disease or importantly improved the bronchiectasis symptoms. 
In my experience radical sinus surgery is much more likely to be effective if 
deferred until several months have passed after the bronchiectasis has been 
cured by lobectomy or improved by other treatment. In a few cases, the 
sinus symptoms will have improved so much that radical surgery is not re- 
quired. 

General hygienic measures are indicated in most cases of bronchiectasis. 
Ideally, patients who have even mild fever and who are fatigued and under- 
weight should be put to bed for a period of weeks or months under the sana- 
torium type of regimen or should at least spend long hours in bed at night 
and two hours in bed after lunch. I am familiar with the work of a pedia- 
trician who has brought about almost miraculous improvement in several 
children I have seen m'erely by enforcing regular habits of life, regular 
postural drainages and, particularly, by expert feeding. Generalized helio- 
therapy may be helpful as a hygienic measure, but should not be used in 
febrile patients or in those subject to recurrent attacks of pneumonitis. 
Anemia should, of course, be treated, by blood transfusions if necessary. 
Patients who live where the winters are cold and stormy may be benefited 
jy spending the winters in a sunny dry climate which, in some patients, 
prevents the occurrence of repeated colds and which may also reduce the 
severity of the nasal sinus symptoms, and the amount of cough and sputum 
irom the bronchiectasis. . r 


i • m lth ^ Ig l 1 - WatS ° n and Kibler believe tbat allergic desensitization is 
uglily effective m the treatment of bronchiectasis, I share the experience 
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of many clinicians in finding it disappointing. The only cases in which I 
have seen good results from any form of desensitization (including the use 
of autogenous or mixed stock vaccines for bacterial desensitization) are a 
few having characteristic symptoms of bronchiectasis but not having any 
bronchiectases, the symptoms being due to a true allergic bronchitis. In such 
cases, bronchograms show that the bronchi are abnormally narrow and 
bronchoscopy reveals swollen pale mucous membrane and mucopurulent secre- 
tions. 

In certain cases of bronchiectasis with repeated severe hemoptysis, tem- 
porary phrenic paralysis may stop the bleeding, but this operation should not 
be used if the patient has difficulty in raising his bronchopulmonary secre- 
tions. In rare instances, retention of secretions in a large bronchiectatic 
abscess, or in a parenchymal abscess associated with bronchiectasis, may call 
for surgical drainage of the abscess. 

I shall not discuss in this article those forms of therapy that I believe 
should not be used, namely, induced pneumothorax, roentgen-ray therapy, 
“the thirst cure,” and those many operations that have been proposed, or 
used with poor results, before the operation of lobectomy was developed 
to its present status of safety and effectiveness. 

Summary 

The many causes of confusion concerning the nature of bronchiectasis, 
the variability of its clinical behavior, the diagnosis and treatment are dis- 
cussed. The most frequent sources of error in the management of the dis- 
ease are considered in detail. 

The present safety of pulmonary lobectomy has solved the problem of 
treatment for approximately half the bronchiectasis patients, but the 
other half are, for various reasons (especially because of extensive bilateral 
lesions) not suitable for the operation. Nonsurgical methods of treatment, 
if properly and faithfully carried out, can be made effective in greatly 
alleviating the distressing symptoms of the disease in a large majority, of 
patients, in spite of the pessimistic opinions' about the value of nonsurgical 
treatment that have recently been expressed by a number of physicians. 
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STERNAL PUNCTURE AS A PRACTICAL 
DIAGNOSTIC PROCEDURE * 

By Simon Propp, Lieutenant, M.C., U.S.N.R., and Joseph L. Schwind, 

Ph.D., Albany, New York 

Since the introduction of the procedure by Arinkin 1 in 1927, sternal 
puncture has been very widely used. Notable contributions to the scientific 
knowledge of the cytology of bone marrow obtained in this way from patients 
with various diseases have been made by Arinkin, 2 Nordenson, 8 Segerdahl, 4 
Young and Osgood, 5 Vogel, Erf and Rosenthal, 0 Jones, 7 Scott, 8 and others. 
Most of the punctures reported in the literature have been made for the 
scientific study of diseases of the hematopoietic system. There are many re- 
ports of cases in which the diagnosis was arrived at solely by means of the 
sternal puncture, but no mention is made of how frequently one may expect to 
diagnose a given case in this way. Indications for the use of sternal punc- 
ture as a diagnostic method have not been clearly established, and the inter- 
pretation of marrow findings has not been sufficiently simplified to be of 
practical value to the average physician. 

Recently attempts at evaluation of the procedure have been made by three 
groups of workers. Kandel and Leroy 0 found sternal puncture to be of 
relatively little value in the diagnosis of their cases and are of the opinion 
that “thorough clinical investigation deprives the biopsy of sternal marrow of 
many of its uses.” Falconer and Leonard 10 say: “It is interesting to note 
that the diagnosis arrived at after thorough study of each case before sternal 
marrow aspiration was rarely changed by the data subsequently obtained 
through the study of the marrow cells.” No one will argue against the ad- 
visability of carrying out a thorough clinical investigation before doing a 
sternal puncture, unless possibly time is an important factor. However,, m 
many cases exhaustive study ends in no diagnosis or in a questionable opinion 
and it involves time, expense, and an extended period of worry for the patient 
and his family. Mendell, Meranze and Meranze, 11 however, say that sternal 
marrow aspiration “is indicated in all cases suggesting disorders of the blood- 
forming organs or reticulo-endothelial system.” This seems to us to be 
overly enthusiastic as most cases can be diagnosed without recourse to 
sternal puncture. 

* Received for publication October 4, 1943. tt inn 

From the Departments of Medicine and Anatomy, Albany Medical College, unio 
University, Albany, New York. - , , 

The opinions and assertions contained herein are the private ones of the writers aim 
are not to be construed as official or reflecting the views of the Navy Department or tne 
naval service at large. c 
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At the present time, therefore, it is desirable to know whether sternal 
puncture is an additional diagnostic procedure of reliability, when it should be 
undertaken, and what practical benefits may be expected from it. The pur- 
pose of this paper is (1) to give in detail certain points of practical value in 
technic and interpretation, (2) to suggest a simple method of reporting tie 
marrow findings so that an understanding of the state of the marrow can 
be more easily obtained by the average physician, (3) to present the clinical 
value of sternal puncture under actual working conditions, and (4) to estab- 
lish indications for its use. 

Technic 


All authors have agreed that sternal puncture is a very simple matter. . A 
successful puncture, however, requires a number of rapidly executed technical 
procedures, and the failure of any one of them may result in an unsatisfactory 
sample. Unless a novice at the method is forewarned, it is almost certain 
that his first attempts will yield unsatisfactory results. Some authors 
advocate very complicated methods of handling the sample of marrow after 
it is withdrawn. These seem to us quite unnecessary for practical purposes. 
We have given our technic in detail in the hope -that time and effort will be 
saved for beginners, and that assistance will be given those who have already 
been disappointed in their efforts to use this procedure. 

The technic used in our punctures is very similar to that originally de- 
scribed by Arinkin. 2 The needles are 18-gauge spinal puncture type with a 
heavy finger grip and a stylet (figure 1). They are cut so that the needle 
portions are 2, 1.5, and 1 cm. in length. The two longer needles are used 
for adults, the choice depending upon the build of the individual, and the 
smallest one is used for infants and children. The shortness of the needles 
precludes the possibility of accidental perforation into the anterior medi- 
astinum and’ prevents bending of the shaft of the needle during its in- 
sertion. The puncture is made in the midline of the body of the sternum 
at the level of the third costosternal articulation. This site is easily found, 
even in obese patients, by using the sternal angle, which marks the second rib, 
as a reference point. Whenever possible, the lateral margins of the sternum 
are grasped between the first and second digits of the hand not performing 
the puncture so that the midline of the sternum may be selected accurately. 
Proceeding too far laterally may result in failure to enter the marrow cavity. 
Other levels * may be used at the discretion of the operator if this site is not 
available or if a check is desired. In children it is advisable to do the punc- 
ture in the third interspace because in some individuals the first and second 
sternebrae do not unite until adult life is reached. Strict surgical asepsis 
must be maintained. . The skin, subcutaneous tissue and periosteum are in- 
filtrated with novocaine. Some pain is commonly caused when the hypo- 
dermic needle penetrates the periosteum to produce local anesthesia. The 


punc^y^rfj'^t XT*. WC f0U ” d Whe " 



582 


SIMON PROPP AND JOSEPH L. SCHWIND 

periosteum causes a firmer feeling of resistance to the needle than the sub- 
cutaneous tissue, and an appreciable sensation of thickness. Upon piercing 
it, the needle tip strikes the bony anterior plate of the sternum. The final 
injection of novocaine is then made. A very small amount is sufficient. A 
total of three cubic centimeters will usually accomplish all necessary anes- 
thesia of the skin and underlying structures. When properly carried out, 
sternal puncture is not a very painful procedure. Frequently it appears to 



Fig. 1. Full sized photograph of the needles used in doing sternal punctures. The 
stylet has been removed from the center needle. 


produce no appreciable discomfort. The puncture needle is inserted verti 
cally, and the outer table of the sternum is pierced by a rotary movement o 
the needle under firm pressure. The stylet must be held down firmly so 
no bone spicules can enter the tip of the needle to block it during penetration 
of the outer table. Boring is continued until the needle is firmly fixed m the 
bone. No dependence is placed on sound or feel when the bone is pierce , 
as in many punctures there is no indication that the medullary cavity has been 
reached, i.e., the so-called “give” may be absent. When the needle is firmly 
fixed in the sternum, the stylet is removed, a tuberculin syringe is attached to 
the needle, and aspiration is attempted. If no marrow fluid appears, the 
stylet is replaced, the needle is advanced a little farther, and aspiration is 
again tried. This is continued until marrow fluid, which has the gross 
appearance of ordinary blood, appears in the syringe. This may be preceded 
and accompanied by a painful sensation in the chest, evidently the result oi 
producing a negative pressure in the marrow . cavity. The pain is never 
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severe in character. Occasionally, no material is obtained with the tubei culin 
syringe, and it is necessary to use a larger syringe (5 to 10 c.c.) to produce 
a greater suction, in order to be sure that no cells can be detached from inside 
the marrow cavity. This is more likely to occur in cases in which there is a 
replacement of bone marrow by pathological tissue as in Hodgkin s disease, 

reticulosis, and other similar diseases. 

One-tenth to 0.2 c.c. of marrow fluid is withdrawn. This quantity has 
given the best results in our punctures. Aspiration of more fluid serves 
no purpose and in some instances greatly dilutes the marrow sample with 
peripheral blood. Taking a smaller amount sometimes results in failure to 
aspirate a sufficient amount of marrow for study. There is always an ad- 
mixture of sinusoidal blood in the sample, the amount probably varying from 
puncture to puncture, as well as with the volume of fluid removed. There- 
fore, total counts of cells in the puncture fluid have not been done in our- 
' study. 

Care must be taken to stop suction before the needle and its attached 
syringe are withdrawn, together, from the sternum. It is essential that the 
marrow sample remain in the puncture needle and the lower part of the 
syringe. It is necessary therefore, to hold the plunger firmly in place, during 
withdrawal or the marrow fluid may be sucked up into the syringe when the 
needle comes out of the bone, or the weight of the plunger may force the fluid 
out of the needle before the operator is ready for it. As soon as the needle 
is withdrawn from the sternum (with the tuberculin syringe attached) it 
must be quickly turned to a horizontal position to prevent the extrusion 
of drops of marrow fluid at the free end. A sterile compress is then applied 
to the puncture wound and held in place by adhesive for 48 hours. 

The most satisfactory portion of the specimen for study ‘is that which ' 
enters the needle last and, therefore, is used in making'the first smears. The 
portion which enters the needle first, in our experience, may contain only 
sinusoidal blood. It is necessary to work rapidly in making the smears as 
clotting occurs quickly in the needle. Coating the needle and syringe with 
sterile vaseline allows a more leisurely procedure, but it has not been found 
to be really necessary. Anticoagulants such as sodium citrate or potassium 
oxalate sometimes interfere with the staining of the marrow cells. 

To make the smears, the tuberculin syringe and its attached puncture 
needle are held horizontally, with the opening of the needle facing down- 
wards, and small drops of marrow fluid are made to appear at the opening by 
gently pushing in the plunger. Great care must be used in doing this or the 
drops expressed from the needle will become too large. A number of dried 
^nears, at least 12, are made directly on scrupulously* clean covers slips only. 

- The drops of marrow fluid placed on the slips for smearing must be very 
small. The cells on the smears should lie close together but not overlap. If 
the films are too thick they do not stain well. If they are too thin, many 
of the more fragile cells will break up. The smear must be dried quickly 
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or it will not stain properly. All smears of marrow in which fat cells are 
present in the marrow cavity contain fat droplets. This fact may be used as 
an indication that the aspirated material actually came from the marrow 
cavity, a point- which is sometimes doubtful in extremely hypoplastic mar- 
rows. The smears are stained with Wright’s stain, which we have found 
to be quite satisfactory. The stain is carefully made up and is used without 
dilution. Wright’s stain is easier to use than May-Gruenwald-Giemsa, and 
moreover all physicians are familiar with the appearance of cells stained by 
this method. The importance of good smears and proper staining cannot 
be overemphasized. 

To make reticulocyte counts, scrupulously clean slides are prepared by 
flooding them with a saturated solution of brilliant cresyl blue in 95 per cent 
alcohol, draining off the excess and allowing them to dry in a vertical posi-- 
tion. If small particles of dye appear on the slide, the marrow film will not 
spread evenly. Such particles can be removed by gently polishing the dried 
cresyl blue on the slide with lens paper. A small drop of marrow fluid is 
placed on a cover slip which is then inverted upon the cresyl blue slide. The 
edges of the coverslip are rimmed with vaseline to prevent evaporation and - 
subsequent crenation of the erythrocytes.* The count must be made within 
one hour after preparing the film if the slide is left at room temperature. For 
the sake of uniform procedure, the second drop which comes out of the needle 
is used to make the reticulocyte preparation. The nuclei of all the cells stain 
heavily and this slide is also used for estimating the degree of cellularity of 
the marrow. Naturally, the cellularity may be also estimated from the dried 
smears. 

Supravital preparations are also made of every puncture for comparison 
• with the dried films. These are not an essential part of the procedure, but 
may be of help in the identification of monocytes.! 

Material 

Our material consists of 140 cases of diseases of the blood and hema- 
topoietic system and cases in which the possibility of such disorders entere <- 
into the differential diagnosis. Twenty punctures on patients ranging in age 
from 17 to 41 years without hematological disorders served as norma 
- standards. Our differential counts on this latter material are in agreement 
with the results obtained by other authors for normal marrow. 

* It is generally agreed that “wet” methods of counting reticulocytes are preferable to 
“dry” methods, as the latter do not always stain all the reticulocytes. The statement 
Mendell, Meranze and Meranze that “reticulocytes in the bone marrow in relapse t 
pernicious anemia) were too few to be counted” is not supported by this study, in ou 
series the lowest reticulocyte count in the marrow in this condition was 0.4 per cenr, a 
the most severely anemic case we have seen had 3.1 per cent. f res 

f Vogel, Erf and Rosenthal found monocytes present in only two of 440 puncim { 
Monocytes can be identified in almost all punctures when studied with the supraviw 
method, though it must be admitted that we have not been able to find them as trequem j 
in the dried smears. 
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photographs show the dispersion of nucleated cells when viewed with the 16 mm. lens 
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Cytology 

A working knowledge of the cells in normal marrow is, needless to say, 
indispensable for the proper interpretation of the marrow picture in disease. ■ 
The marrow fluid obtained by sternal puncture in normal individuals is, in 
our experience, extremely variable in its cellularity. For purposes of record, 
we have arbitrarily graded the cellularity of the marrows in our series into 
four groups or grades (figure 2). Grade 1 marrows have approximately 
the number of nucleated cells found in peripheral blood smears. Grade 2 
marrows have four to five times this number of cells, whereas Grade 3 mar- 
rows have from 10 to 12 times that number. In Grade 4 marrows there are 
more nucleated cells than erythrocytes, and the cells appear on the smears in 
clumps and masses. Such a grouping is, of course, grossly inaccurate, but 
repetition of the puncture in 16 cases showed that the individual had the same 
grade of cellularity in the second puncture as he had in the first. It may be 
assumed, therefore, that with a standardized technic, .such a grading of the 
cellularity of the marrow samples gives at least a rough idea of the degree of 
hypoplasia or hyperplasia present in the marrow cavity. Grades 1, 2, and 3 
all occur in normal individuals, as well as in a variety of diseases, though 
Grade 2 is the most common normally. Grade 4 marrows occur only in 
individuals in whom the bone marrow is extremely hyperplastic, such as 
chronic leukemias and some cases of pernicious anemia and hemolytic anemia. 

The predominant cells in normal marrow belong to the neutrophilic series 
of granulocytes. In Grade 1 normal marrows, the one numerically pre- 
dominant cell is a neutrophile with a segmented nucleus, whereas in Grade 3 
normal marrows the predominant cell is a neutrophile with a band form 
(single lobed) nucleus. In Grade 2 normal marrows these two types of cells 
occur in almost equal numbers so that in some marrows the segmented neu- 
trophiles predominate and in others the band forms are the most numerous. 
How much of the variation in cellularity and predominant cell type is ue 
to dilution of the marrow sample with peripheral blood is at present unknown. 
The older cells of the series are more numerous, but all the younger cell types 
down to and including the myeloblast are always present. The terminology 
applied to the granulocytic cells of the marrow in this paper is as follows : { ) 
Cells which contain only specific (in this instance neutrophilic) granules an 
are distinguished by their nuclei include the segmented forms with two or 
more lobes in the nucleus ; the band forms in which the nucleus has only one 
lobe; metamyelocytes, which have bean shaped nuclei; and myelocytes, m 
which the nucleus is round or oval. (2) Cells which contain both specific 
(neutrophilic) and azure granules are termed the promyelocytes. (3) Cells 
which contain only azure granules or are completely . agranular are called 
leukoblasts and myeloblasts. Leukoblasts contain azure granules, may or 
may not have nucleoli, and have a definite nuclear membrane. Myeloblasts 
contain nucleoli, may or may not have azure granules in the cytoplasm, and 
the nuclear membrane is indistinct. Not all investigators recognize a leuko- 
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blast stage ; such cells are probably classified by them partly as promyelocytes 
and partly as myeloblasts. Though of great theoretical interest, this question 
has at the present time no practical importance in diagnosis. . In our material, 
the actual percentages of neutrophilic cell types based on differential counts 
of 500 cells from smears stained with Wright’s stain on 20 normal marrows 
are as follows:* segmented neutrophiles 7.4-25.0 per cent, band forms 
17.6-46.4 per cent, metamyelocytes -5.6-14.2 per cent, myelocytes 3.2-10.6 
per cent, promyelocytes 2.2— 8.0 per cent, leukoblasts, 0.4— 3.0 per cent, myelo- 
blasts 0.4— 2.0 per cent. 

Eosinophilic cells are also present in small numbers, 0.6 per cent-5.5 per 
cent. Most of these cells are the more mature forms, segmented and band 
forms, eosinophiles. Eosinophilic promyelocytes are rarely seen in normal 
marrow. Even smaller numbers of basophilic cells are normally found — 
from none at all to 0.8 per cent, almost all of them mature. 

. The cytology of the development of the red cells has been very thor- 
oughly studied by Jones, 7 from whose article the substance of this section 
has been taken. In normal marrow, the erythroid cells are all of the normo- 
blastic line. The earliest recognizable cell of this line is the pronormoblast, 
which is somewhat similar to the myeloblast in appearance. It is a large 
cell with a large nucleus, which may contain distinct nucleoli. It differs 
from the myeloblast in having a more condensed and homogeneous and more 
basophilic cytoplasm which contains no azure granules. The strands of 
chromatin in the nucleus are thicker than in the myeloblast, and there is not 
as much parachromatin. The next stage in the development of normal red 
cells is the basophilic normoblast, which has no nucleoli and does not in any 
way resemble the myeloblast. The cytoplasm is even more basophilic than 
in the pronormoblast, though it is sometimes not as homogeneous and con- 
densed. As the pronormoblast matures, the individual granules of chromatin 
begin to fuse together or clump, and notches and crevices appear in the para- 
chromatin, so that in the basophilic normoblast the chromatin has the ap- 
pearance of coarse granular filaments. In late stages, some of these cells 
may show a wheel spoke (Radkern) arrangement of chromatin in the nu- 
cleus.^ The nucleus is smaller in proportion to the amount of cytoplasm 
than in the preceding stage. Hemoglobin is then developed in the cytoplasm, 
so that thb intense basophilia is lost, making the polychromatic normoblast, 
and when the. full complement of hemoglobin is present, the cell is called the 
orthochromatic normoblast. The nucleus -becomes progressively more pyc- 
notic during these changes and is finally dissolved, broken up or extruded 
rom the cell, making the normal-sized erythrocyte. The actual percentages 
o /7V r ° id Ce ^ tyP es * n our normal marrows are as follows : pronormoblasts 
P er o Cnt ’ J^'T’hilic normoblasts 0.6-3. 2 per cent, polychromatic 
normoblasts 2.6-17.6 per cent, orthochromatic normoblasts 0.4-4.8 per cent. 


data. on differential counts given in this section 
ranges, determined by Thompson’s 12 method. 


per cent central normal 
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Marked hyperplasia of the normoblastic cell line, with an increase in the 
percentage of all its cell types, occurred in our series of cases in iron de- 
ficiency, acute hemolytic and sickle cell anemias, in the anemia due to acute 
hemorrhage, congenital hemolytic jaundice, and in secondary polycythemia. 
A lesser degree of hyperplasia was found in many other conditions. 

A second type of erythroid cell which is never found in normal marrow 
is, however, present in some hematological disorders such as pernicious 
anemia in relapse, achrestic anemia and sprue, and occasionally in leukemia, 
hemolytic anemia, “aplastic” anemia and certain other diseases . 13 These 
cells give rise to the large-sized red cells (megalocytes) which are character- 
istic of the macrocytic hyperchromic anemias, and are known as the megalo- 
blastic line of cells. 

Many hematologists are apparently not aware of the existence of this 
second type of developing red cell * probably because they rarely occur in the 
peripheral blood and at the present time, cannot be produced readily by ex- 
perimental procedures. They are easily recognized in stained smears of the 
bone marrow in the above-mentioned diseases, but are less evident -in supra- 
vital preparations . 14 

A complete series of developmental stages can be made out for them 
corresponding to similar stages in the normoblastic line. The earliest stage, 
the promegaloblast, is a large cell with a nucleus which is coarser than that of 
the myeloblast, and the cytoplasm is more basophilic. The cytoplasm is not, 
however, as dense and homogeneous as in the pronormoblast, and contains 
perinuclear light areas which give it a mottled appearance. The nucleus is 
smaller, compared to the size of the cell, than in the pronormoblast. The 
nucleoli are fainter in outline, and more or less masked by the chromatin 
reticulum. There is more parachromatin than in the pronormoblast, and less 
tendency for the chromatin to clump as the cells mature. The uniform dis- 
tribution of chromatin throughout the nucleus and the absence of clumping 
of the chromatin threads until the very latest stage of development is readied 
is characteristic of this line of cells. The basophilic megaloblast is a smaller 
cell, but it is larger than the corresponding basophilic normoblast, and its 
cytoplasm is more basophilic and more homogeneous than that of the prome- 
galoblast. There are no nucleoli. The chromatin reticulum is composed of 
small masses which are separated from one another by curved area's of para- , 
chromatin. In later stages, these curved areas become rounded, so that the 

* There is at present considerable confusion in the terminology of the erythroid cells. 
The term megaloblast is used (1) as in this paper, to mean a dysplastic cell in which the 
nuclear chromatin forms a looser framework and has less tendency to form clumps ana 
dense masses than does the nucleus of an erythroid cell of corresponding stage of develop- 
ment in normal marrow, and which is occasionally found in the peripheral blood but typi- 
cally in the marrow in cases of pernicious anemia and sprue, (2) as the name of the earnest 
recognizable erythroid cell found in the marrow. The details of this controversy are d - 
yond the scope of the present paper, but it is a matter of practical importance for If , T . ‘ 
second view were correct the marrow of pernicious anemia in relapse could not be aistn 
guished from that of Hemolytic anemia or from -post-hemorrhagic marrow. 1 ' or an ex 
haustive discussion of this problem, the reader is referred to Jones 16 recent artic e. 
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nucleus looks rather like a sieve. The chromatin never forms a wheel type 
of nucleus. The sieve-like appearance of the nucleus persists through the 
polychromatic megaloblast stage, and only in the orthochromatic megaloblast, 
when the degeneration of the nucleus begins, is there any formation of large 
clumps and masses of chromatin. At a corresponding stage, the ortho- 
chromatic normoblast has a completely pycnotic nucleus. The cytoplasm of 
the megaloblastic cells remains disproportionately large compared to the size 
of the nucleus, and the disproportion grows more pronounced as the cell 
matures. Many large orthochromatic megaloblasts are found with small 
nuclei which are still vesicular and immature in appearance. Most megalo- 
blastic cells are considerably larger than their homologues in the normoblastic 
line. However, after the nucleus has’ become completely pycnotic, it is some- 
times difficult to distinguish small orthochromatic megaloblasts from large 
orthochromatic normoblasts. It should be borne in mind that all diseases in 
which megaloblasts are present also have normoblasts in the marrow to a 
varying extent. 

In most of our normal subjects the reticulocyte count in the marrow was 
0.5-2 per cent, but in one apparently normal individual, it was 3.7 per cent. 
We have, therefore, adopted 4 per cent as the upper limit of normal in order 
to be on the safe side, although this figure is probably somewhat too high. 

Small numbers of lymphocytes, mostly of the small type, monocytes 
and plasma cells, all of mature form, are found in all normal smears. Im- 
mature forms of these cells are not normally encountered. At present, it 
is not known how many of the first two groups are actually in the marrow 
and how many are due to admixture of sinusoidal blood with the sample. 
Marrows from individuals having a lymphocytosis in the peripheral blood 
will naturally show an increased number of lymphocytes in the marrow 
smears. It must also be remembered that there are said to be occasional 
. small lymph nodules in the marrow, and therefore an increase of lymphocytes 
is not necessarily of importance. 

Megakaryocytes are easily recognized even with.the low power objective. 
They are never numerous, and many of them are probably broken up in 
making the smears. 

Cells in mitosis are found in all normal marrows, but they too are not 
numerous. 


Reticulum cells and macrophages are occasionally found. “Ferrata” cells 
are in our opinion merely damaged cells, as has been suggested by Ringoen, 
but we doubt if they are produced solely from promyelocytes. They are 
absent from most smears, but sometimes occur in smears of abnormal mar- 
rows. We have not been able to find any small cells, either in the dry smears 
or in the supravital preparations which answer to the descriptions of “hema- 
togones as given m some of the literature. These cells are most probably 
overstamed small lymphocytes. J 

The ratio of the number of all types of white blood cells and their pre- 
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cursors to the number of all types of nucleated red cells present in the sample 
we have called the myeloid-erythroid ratio. This ratio varies from -3: 1 to 
50: 1 in normal individuals, and varies in the. same individual on successive 
punctures. The variation is most probably due to the relatively small num- 
ber of cells which are examined in a differential count as well as the error 
introduced by the unavoidable dilution of the marrow with sinusoidal pe- 
ripheral blood. We have not found this ratio to be of much practical sig- 
nificance, although it is a convenient way of comparing the two groups of 
cells. Occasionally in anemias, this ratio approaches unity or is actually 
reversed, whereas in chronic leukemia the white cells greatly outnumber the 
erythroid series. 

A certain number of cells in every puncture, from normal as well as ab- 
normal marrow, cannot be identified, due to unavoidable injury to the cells 
in making the smears and to defects in the drying and staining process 
caused by fat droplets and the piling up of the nucleated cells. In normal 
marrow this number varies from 0.2 to 2.0 per cent, when the best parts of 
the smear are selected for study. Some abnormal marrows have many more 
cells which cannot be identified, the number depending partly on the skill, 
training, and optical equipment of the observer, but with a reasonably well- 
trained individual they are of no practical significance. 

Clinical Material 

A listing of all the diseases studied is given in table 1. After a careful 
review of these cases, they have been divided into three categories :.( 1 ) 74 
cases in which sternal marrow punctures were actually indicated clinically; 
(2) 22 cases in which sternal punctures were done at the request of the at- 
tending physicians, but which by the criteria developed during this study 
were not indicated; (3) 44 cases in which punctures had been done to obtain 
specific information concerning the character of the marrow for research 
purposes, but which were not necessary for diagnosis. 

The diseases included in the group of the 74 indicated cases are shown m 
table 2, and the value of these punctures is given in table 3. It can be seen 
that almost 65 per cent of the punctures for which there was an actual in- 
dication were of use clinically, and indeed the diagnosis was made by means 
of the puncture in 16.2 per cent of the cases where all other diagnostic means 
short of surgical biopsy had failed. In 35.1 per cent of the indicated punc- 
tures no results of clinical value were obtained, but nine of these 26 cases 
were of value for research purposes. Seventeen cases resulted in findings 
which were of no practical use either clinically or scientifically, and have been 

listed a,s being of “no value.” x . 

The results of the 22 punctures which were performed on request, thougn 
not actually indicated, are in marked contrast to the above findings : no in- 
formation of clinical value was obtained from any of them. The correct 
diagnosis was made in one of these cases (4.5 per cent) by means o tie 
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puncture, but this was of no practical help as it only established the correct 
type of an already diagnosed acute leukemia. Six of these punctures were 
of value for research work (27.3 per cent), but 15 of the 22 cases (68.2 per 
cent) were of no value at all. The pessimism shown in some of the moie 
recent papers about the value of sternal punctures in diagnosis may be due to 
equally poor selection of cases for study. 


Table I 

Final Diagnosis on Cases Punctured 
Agranulocytosis 


Anemia 

Achrestic 

Aplastic 

Hemolytic. 

(Congenital jaundice — 1) 

Hypochromic 

Macrocytic 

(Liver disease — 1) 

Pernicious 

Sickle cell 


1 

2 

4 

12 

2 

16 

1 


Banti’s disease 

Felty's syndrome 

Hodgkin’s disease ...... 

Infectious mononucleosis 


5 

38 


1 

1 

5 

2 


Leukemia 

Acute lymphatic 2 

Acute monocytic 1 

Acute myelogenous 7 

Chronic lymphatic 7 

Chronic myelogenous T 

Aleukemic, myelogenous 7 


Leukemoid reaction 

Lipoid histiocytosis 

Malignant diseases 

Mycosis fungoides 

Myeloma, multiple 

Osteosclerosis 

Periarteritis nodosa 

Polycythemia vera 

Polycythemia, secondary 

Sprue. . . .• 

I hrombocytopenia, primary . . 
Thrombocytopenia, secondary 

Wilson’s disease 

Miscellaneous’. 

No diagnosis 

Total 


31 


2 

1 

14 

2 

1 

1 

1 

2 

2 

1 

2 

2 

2 

13 

11 

140 



In the 44 cases which were done for research purposes, the correct type 
of an acute leukemia was established in one case (2.3 per cent) ; one case was 
diagnosed by means of the puncture, but could in our opinion have been 
diagnosed by other means (2.3 per cent) ; 34 cases were of research value 
(//.3 per cent) ; and eight punctures were of no value (18.1 per cent). No 
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Table II 

Final Diagnosis on Clinically Indicated Punctures 
Agranulocytosis 5 


Anemia 

Achrestic 1 

Aplastic 2 

Hemolytic 2 

Hypochromic 1 

Pernicious 4 


Band’s disease 

Felty’s syndrome 

Hodgkin’s disease. 
Infectious mononucleosis 


Leukemia 

Acute lymphatic 1 

Acute myelogenous 2 

Chronic lymphatic 2 

Chronic myelogenous 1 

Aleukemic myelogenous 7 


Leukemoid reaction 

Lipoid histiocytosis 

Malignant diseases 

Mycosis fungoides 

Myeloma, multiple 

Osteosclerosis 

Periarteritis nodosa 

Thrombocytopenia, primary . . 
Thrombocytopenia, secondary 

Miscellaneous 

No diagnosis 


10 


1 

1 

4 

2 

13 


1 

1 

11 

1 

1 

1 

1 

2 

1 

8 

10 


Total 


74 


Table III 


Punctures Indicated Clinically 
(74 cases) 

Number 

Results of: of Cases 


Clinical Value • • 

Correct diagnosis made by means of puncture 

Correct diagnosis made by means of puncture but possible other- 
wise 

Confirmatory in doubtful cases . . . . 

Contributory to differential diagnosis 

More rapid diagnosis 

Prognostic value ' 


48 

12 

2 

4 

26 

2 

2 


No Clinical Value 

Useful for research 
No value 


Percentage 

of Group 

64.9 

16.2 

2.7 
5.4 
35.1 ' 
2.7 
2.7 

35.1 

12.2 

23.0 


further reference will be made to the sternal punctures which were not clini- 
cally indicated. . -ewe 

No accidents or infections occurred m any of our punctures, tncic 

were no failures to obtain a sample except in cases in which it was subse- 
quently proved that the bone marrow was completely aplastic, or in which it 
had been replaced by some other type of tissue. 
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The clinical value of sternal marrow punctures can best be shown by 
brief reference to the case histories. 


Case Reports 


I. Correct diagnosis made by means of puncture . 

Case 1. A 78-year-old white man had been ill for two months with the chief 
complaints of weakness, swelling of the feet and extreme pallor. Slight splenic _ 
enlargement was found. The blood showed hemoglobin 6.6 grams, 45 per cent, red 
blood cells 2,224,000; color index 1.0; white blood cells 4,800; differential count: 
neutrophiles 68 per ' cent, small lymphocytes 28 per cent, eosinophiles 4 per cent.* 
Macrocytosis, anisocytosis, poikilocytosis and polychromatophilia were present in 
the red cells. No immature cells were found. Free hydrochloric acid was present 
in the gastric contents. On two occasions, a trace of blood was found in the feces 
by the benzidine test. A gastrointestinal series, intravenous pyelogram, barium enema 
and proctoscopic examination were negative. A later barium enema showed diverti- 
culosis of the colon. He had been treated with very large dosage of parenteral liver 
extract and ferrous sulphate without improvement. At the time of puncture the latest 
blood count showed: hemoglobin 7.0 grams, 48 per cent; red blood cells 1,752,000; 
color index 1.4; white blood cells 4,000; neutrophiles 50 per cent, small lymphocytes 
40 per cent, eosinophiles 10 per cent. A diagnosis could not be made. Sternal 
puncture revealed a hyperplastic marrow with a left shift in the granulocytic series 
(neutrophilic metamyelocytes predominating) and a marked hyperplasia of the red 
cell line. Large numbers of pronormoblasts and promegaloblasts were present as 
well as the later stages of both lines of cells. A diagnosis of achrestic anemia was 
made from the marrow findings in association with the clinical picture. Following 
puncture the patient was transfused and great improvement occurred. Gradual 
decline, necessitating more transfusions, followed. 

This puncture enabled the clinician to obtain an insight into the case which 
otherwise would have remained extremely puzzling. There can be no question here 
of a case of pernicious anemia treated with an inadequate amount of liver extract, as 
this patient had received 15 units of liver extract daily for 15 days just before the 
puncture was performed, and moreover gastric free hydrochloric acid was present. 

Case 2. A 34-year-old white, married female was admitted to the hospital with 
a temperature of 103° F. She had been ill with pain in the right hip and sacroiliac 
region for about five weeks, and had been treated in another hospital with a sul- 
fonamide. She was referred because of persistent granulocytopenia. On admission, 
there was tenderness in the sacroiliac region bilaterally, in the right hip and later in 
both shoulder and acromio-clavicular joints. Pelvic examination showed bilaterally 
adherent and tender adnexa. A vaginal discharge was present in which no gonococci 
were found. No lymphadenopathy was present and the spleen was not palpable. The 
•j nm Unt ,°? a ^ m ' ss i° n was : hemoglobin 9.5 grams, 67 per cent ; red blood cells 
400,000 ; white blood cells 12,700 ; neutrophiles 25 per cent, eosinophiles 2 per cent, 
lymphocytes 72 per cent, monocytes 1 per cent. The clinical diagnosis was pelvic in- 
ammatory disease, gonorrheal arthritis, lymphocytic reaction to sulfonamide medi- 
^ifamlamide was given for three days, 15 grains every four hours. On 
he third day blood count was: hemoglobin 9 grams, 63 per cent; white blood cells 
7,100; neutrophiles 28 per cent, lymphocytes 72 per cent. Blood sulfanilamide 7.8 mg. 
per cen ree, . mg. per cent total. The fourth day, following a blood transfusion, 
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blood examination showed: hemoglobin 11.9 grams, 83 per cent; red blood cells 3,380,- 
000 ; white blood cells 3,200 ; neutrophiles 26 per cent, lymphocytes 69 per cent, eosino- 
philes 1 per cent, monocytes 4 per cent. . Coagulation time was three minutes by capil- 
lary tube, bleeding time (Duke), 20 minutes. Just before the sternal puncture was 
done, with the total counts essentially unchanged, 5 per cent lymphoblasts were noted 
in the differential : segmented neutrophiles 2 per cent, bands 24 per cent, metamyelo- 
cytes 8 per cent, myelocytes 2 per cent, eosinophiles 4 per cent, basophiles 1 per cent, 
monocytes 4 per cent, lymphocytes 50 per cent, lymphoblasts 5 per cent. Blood 
platelets were greatly reduced. Sternal puncture revealed a marrow of normal degree 
of cellularity but 91 per cent of the marrow cells were of the lymphocytic series and 
46 per cent of these were lymphoblasts. Diagnosis: Acute lymphatic leukemia in sub- 
leukemic phase. Before death the peripheral blood picture became frankly leukemic. 
The diagnosis was confirmed at autopsy. Sternal puncture of this case during the 
first hospitalization would probably have indicated the correct diagnosis. 

Case 3. A 34-year old white male had been having trouble with aching of his 
teeth for four months. Three days before admission a swelling developed in the 
region of the third right lower molar. This ruptured and drairied bloody, purulent 
material. Fever of 101° to 102° F. was present. On admission he showed marked 
pallor, appeared toxic, and had a necrotic lesion of the right lower jaw. There was 
slight lymphadenopathy, an enlarged spleen felt three fingers’-breadth below the 
costal margin, and slight enlargement of the liver. 

Blood studies: hemoglobin 7.5 grams, 51 per cent; red blood cells 2,670,000; 
white blood cells 5,000; segmented neutrophiles 17 per cent, bands 18 per cent, meta- 
myelocytes 3 per cent, myelocytes 3 per cent, eosinophiles 1 per cent, basophiles 1 per 
cent, lymphocytes 34 per cent, unidentified cells 23 per cent. Three per cent of the 
latter cells contained nucleoli. With Wright’s stain, the unidentified cells seemed to 
belong to the monocytic group of cells, but with supravital staining they resembled 
lymphocytes. Moreover, peroxidase staining gave 46 per cent positive and 54 per cent 
negative, so 'that no definite conclusion could be reached as to the type of aleukemic 
leukemia which this patient had. Sternal puncture revealed a marrow of a normal 
degree of cellularity, but the predominating cell was a myeloblast. All later stages in 
the development of neutrophiles, eosinophiles and basophiles were present, but in 
greatly reduced numbers; the red cell line was hyperplastic (myeloid erythroid ratio 
1.5:1) and megaloblasts were present, although the majority of the developing r,ed 
cells were normoblastic. Diagnosis: acute myelogenous leukemia, leukopenic, con- 
firmed at autopsy. 

This puncture, though of no practical benefit to the patient, nevertheless gave the 
correct diagnosis, which could not be made from the peripheral blood. 

Case 4. A white male, 70 years of age, had had a resection of his prostate. H e 
continued febrile for eight days, when a scrotal abscess was drained. However,, his 
general condition did not improve and he continued to have fever without obvious 
cause. During the next eight weeks, his total white blood cell count fell from 21,350 
to 5,900 with a marked left shift to 19 per cent myelocytes, and his hemoglobin was 
6 grams, 41 per cent and red blood cells 2,140,000. The clinical impression at this 
time was aleukemic myelogenous leukemia. Sternal puncture showed a hyperplasia 
of the marrow in the granulocyte series, with a left shift, the dominant cell being a 
neutrophilic metamyelocyte. Promyelocytes were increased in number, but the per- 
centage of myeloblasts was normal. Red cell formation was below normal. Diag- 
nosis: Leukemoid marrow reaction to infection. Staphylococcus aureus was re- 
peatedly isolated from blood culture. He was treated with sulfathiazole and trans- 
fusions, and after a month was discharged from the hospital improved. He subse- 
quently developed further localized suppurative infections and granulocytopenia. He 
recovered and a little over one year later there was no evidence of leukemia. 
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Case 5. A 38-year-old white male was ill for two months, starting with fever, 
sore throat' and enlarged spleen, which was treated with sulfanilamide, at first with 
marked improvement. Recurrence with sore throat, fever, and splenomegaly followed, 
and was complicated by jaundice, pneumonia and anemia. Laboratory data: hemo- 
globin 10.3 grams, 70- per cent; red blood cells 3,7 00,000; white blood cells 44,000; 
94 per cent large primitive appearing cells considered by another (very well known) 
laboratory to be indicative of acute leukemia; heterophile antibody test negative. Our 
differential count on the day of the puncture was : segmented neutrophiles 17 per cent, 
bands 12 per cent, eosinophiles -2 per cent, basophiles 1 per cent, monocytes 5 per cent, 
large lymphocytes 3 per cent, intermediate lymphocytes 32 per cent, small lymphocytes 
28 per cent. The sternal puncture showed a marrow with a normal degree of cel- 
lularity and a normal distribution of cell types except for a marked lymphocytosis. 
Both in the marrow smears and in the peripheral blood, many of the lymphocytes 
showed changes which are typical of infectious mononucleosis. No lymphoblasts were 
seen in any of the marrow smears. Correlation of the marrow findings with the 
clinical picture indicated a diagnosis of infectious mononucleosis. Complete re- 
covery ensued. 

This diagnosis could have been made by further observation and study without 
puncture, but was made with confidence immediately following this procedure. 

Case 6. A white male 44 years of age had been troubled for five months with 
weakness, general malaise, persistent headaches, and sharp shooting pains in the back 
and legs. There were periods of remission and exacerbation. His illness had started 
with chills and fever while working in Panama. This had lasted for four weeks. He 
had been treated with quinine and neoprontosil. Four blood transfusions had made 
him feel better temporarily. He had been in two other hospitals for study but was 
discharged undiagnosed. In this hospital, his chief complaints were persistent head- 
aches, weakness and insomnia. Physical examination showed only malnutrition and 
pallor. Gastrointestinal roentgenographic series and barium enema were negative. 
Laboratory data: hemoglobin 11.5 grams, 79 per cent; red blood cells 3,260,000; color 
index 1.2; white blood cells, 8,600; segmented neutrophiles 18 per cent, bands 42 per 
cent, metamyelocytes 4 per cent, myelocytes 4 per cent, promyelocytes 2 per cent, 
eosinophiles 1 per cent, basophiles 1 per cent, monocytes 11 per cent, lymphocytes 17 
per cent; a few normoblasts were seen in the smear; reticulocyte count 2.7 per cent; 
sedimentation rate 22 mm. in one hour (Walton), very rapid; non-protein nitrogen 
26; gastric analysis following histamine, 0.2 per cent free hydrochloric acid; icterus 
index 3; serum bilirubin less than 0.5 mg. per cent.- No clinical diagnosis could be 
made. Sternal punctures were done opposite the third, fourth, and fifth costosternal 
articulations in mid-sternum. In all of them the sternum was penetrated with great 
difficulty to a depth of at least 1 cm. without encountering a marrow cavity. In the 
first two no fluid could be aspirated at all, even under strong, suction (with a 10 c.c. 
syringe). In the third a few drops of bloody fluid were obtained which contained fat 
but very few marrow cells. These consisted of myelocytes and normoblasts which were 
somewhat less mature than those in the peripheral blood. It was, therefore, suspected 
that this patient had no marrow cavity in the sternum, and a trephine biopsy was 
done. (It is interesting to note that under novocaine anesthesia this patient experi- 
enced sharp pains which were very disturbing in the three punctures and during the 
trep mmg, when the needles and trephine were actually through the periosteum “and 
m , * e ,, one Fself.) Sections of the trephine biopsy showed heavy bony trabeculae 
mi the -T a ^° W ca Y ity should have been. The space between the trabeculae was 
■ 1 j fibrous tissue and an eosinophilic mass resembling osteoid tissue. Very 

small islands of marrow and isolated marrow cells were occasionally present. Dia°-- 
nosis: osteosclerosis with myelophthisic anemia. Radiographs showed that the skull, 
pe vis, vertebrae, sternum and shafts of the femora were sclerotic. The blood calcium 
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was found to be 13.7 mg. per cent; blood phosphorus 3.2 mg. per cent; the phosphatase 
was 24 Bodansky units. Eight days later repetition of the chemical analyses of the 
blood showed blood calcium, 9.3' mg. per cent; phosphorus, 4.3 mg. per cent; and 
phosphatase, 51 Bodansky units. This patient died three weeks later in another city 
and no autopsy was obtained. 

Case 7. A 61-year-old white male complained of abdominal distress of six 
months’ duration. He had attacks of severe pain in the upper abdomen and beneath 
the sternum which was cramp like and relieved by belching or passing flatus. The 
attacks lasted several hours, and although they were infrequent at first were now in- 
creasingly troublesome. Two weeks before admission his gait had become unsteady. 
On admission to the hospital he showed marked pallor, an icteric tinge to the sclerae, 
a normal tongue, a symmetrically enlarged prostate, hypoactive reflexes, vibration sense 
was normal and Romberg test negative. 

Laboratory Data: hemoglobin 6.6 grams, 45 per cent; red blood cells 2,430,00 0; 
color index 0.9; white blood cells 3,450; segmented neutrophiles 70 per cent, lympho- 
cytes 29 per cent, monocytes 1 per cent; icterus index 11.4; hematocrit 0.20; reticulo- 
cyte count 0.4 per cent; no gastric free hydrochloric acid following histamine; stool 
negative for occult blood. The day after admission a gastrointestinal series was 
negative, whereas a barium enema showed an area of constriction at the rectosigmoid. 
Four days later the barium enema was repeated and showed an area of constriction 
in the sigmoid colon in which normal mucosal markings were present. The con- 
striction was not constant. Sigmoidoscopic examination was negative. The patient 
was given ferrous sulphate and his reticulocyte count rose to 1.7 per cent without other 
improvement. Clinical impression at this time was gastrointestinal malignancy. 
The day before puncture was done, his hemoglobin was 8.2 grams, 56 per cent; red' 
blood cells 2,310,000; color index 1.2; hematocrit 0.24; mean corpuscular volume 104 
cubic micra; mean corpuscular hemoglobin 35 micromicrograms; mean corpuscular 
hemoglobin concentration 33 per cent. On the thirteenth day after admission a sternal 
marrow puncture revealed a hyperplastic marrow in which the dominant cell was a 
polychromatic megaloblast; the red cell line was megaloblastic and hyperplastic and 
the myeloid-erythroid ratio was 1 : 2, a reversal of normal ; the granulocytic line of . 
cells showed a left shift, with myelocytes predominating; macropolycytes were present 
in the marrow and the beginning of nuclear deformity could be seen in the myelocyte 
stage (table 4). Diagnosis: pernicious anemia. The patient was given liver extract- 
parenterally, the reticulocytes rose to 6 per cent on the sixth day subsequently, and 
he was eventually discharged feeling well, with hemoglobin 10.7 grams, 76 per cent; 
red blood cells 3,850,000; and color index 1.0. Nine months later, after receiving 
parenteral liver every two weeks, the hemoglobin was 15.3 grams, 104 per cent; red 
blood cells 5,100,000. " 

This case did not show typical blood findings or central nervous system changes 
which are characteristic of pernicious anemia.* The roentgenographic findings were 
confusing. It is conceivable that liver therapy might have been tried as a therapeutic 
test. However, a positive diagnosis was reached quickly by means of the puncture. 

If this had been done earlier when the etiology of the anemia was first in dou 
the period of hospitalization and uncertainty would have been shortened appreciably. 

* Since this series of cases was closed, we have seen another case of severe pernicious 
anemia in a 35-year-old white woman in whom there was also no involvement of the centra 
nervous system and in whom the peripheral blood indicated a hypochromic type of aner "~ > 
The laboratory findings on the peripheral blood of this case were: hemoglobin 3.56 grams, 

24 per cent; red blood cells 1,400,000; color index 0.8; hematocrit 0.10; mean corpuscuia 
volume 75 cubic micra; mean corpuscular hemoglobin 27 micrograms; mean corpuscuia 
hemoglobin concentration 35.6 per cent. These findings seemed so incredible in view oi a 
diagnosis of pernicious anemia which had been made from sternal puncture that they 
repeated twice by each of two observers with identical results. The patient recovere 
liver extract therapy. Wintrobe 10 has recently reported two similar cases. 
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II. Punctures enabling a more rapid diagnosis. 

Case 8. A 22-year-old female had been, given 10 grains of prontylin (in 1937) 
every six hours for two days because of a sore throat. Weakness, headache, nausea 
and vomiting followed. On the fourth day there was a definite jaundice which cleared 
up on the sixth day. The liver was enlarged. Eight days after the onset of her 
illness she entered the hospital complaining' of weakness, nausea, and vomiting. The 
patient was extremely pale, underdeveloped and undernourished. There were small 
palpable lymph nodes in both posterior cervical chains and in the right axilla and 
inguinal region. The spleen was very firm and palpable one finger’s-breadth below 
the costal margin. 

Laboratory data: hemoglobin 2.3 grams, 16 per cent; red blood cells 830,000; 
white blood cells 17,600 ; segmented neutrophiles and bands 63 per cent, myelocytes 4 
per cent, eosinophiles 5 per cent, basophiles 4 per cent, monocytes 5 per cent, lympho- 
cytes 19 per cent; a few myeloblasts and nucleated red blood cells were present in 
the smear; reticulocytes 4.5 per cent; icterus index 10; urine negative for bile and 
urobilinogen normal ; the feces contained bile, were negative to the benzidine test, 
and no ova or parasites were found. The question was whether this was a leukemoid 
reaction following an acute hemolytic anemia or an acute leukemia. Sternal puncture 
showed -a marrow within the normal range of cellularity, but the predominating cell 
was a basophilic normoblast. The red cell series was markedly hyperplastic, the mye- 
loid-erythroid ratio being 2:3; a few megaloblasts were seen; the white cell series 
showed a left shift, but no evidence of leukemia. Diagnosis: leukemoid reaction to 
acute hemolytic anemia. The patient was transfused and recovered. 

This sternal puncture was done the morning after admission to the hospital. 
All suspicion of a malignant process was dispelled within 24 hours after admission. 

Case 9. A 17-year-old white male with a history of epistaxis in childhood 


three weeks before admission had a nose bleed every one to two days which required 
packing to stop it. There was occasional nausea and vomiting associated with bleed- 
ing. Small purpuric spots had been noted on the forearms for four months. Gingival 
bleeding and ecchymoses resulted from slight trauma. His father had suffered fre- 
quently from epistaxis in childhood. Examination showed a temperature of 100.5° F., 
pallor, petechiae on the buccal mucosa, liver palpable two fingers’-breadth below the 


costal margin, spleen not palpable, slight general lymphadenopathy. Laboratory data : 
hemoglobin 6.5 grams, 44 per cent; red blood cells 2,230,000; color index 1.0; total 
nucleated cell count 7,400, of which 51 per cent were nucleated red cells, and the white 
blood cells, therefore, 3,600; segmented neutrophiles 46 per cent, band 7 per cent, 
metamyelocytes 7 per cent, myelocytes 8 per cent, monocytes 8 per cent, lymphocytes 
24. per cent; platelet count 140,000. The red cells in the smear showed anisocytosis, 
poikilocytosis, basophilic stippling, polychromasia, and many megaloblasts were present 
as well as normoblasts. Bleeding time was 8.5 minutes; clotting time of venous 
blood, 6 minutes; no clot retraction; hematocrit 0.19; volume index 1.9; mean cor- 
puscular volume 85.4 cubic micra ; mean corpuscular hemoglobin 27 micromicrograms ; 
mean corpuscular hemoglobin concentration 32.5 per cent. Fragility test: hemolysis 
egan at 0.42 per cent and was complete at 0.34 per cent; Rumpel-Leeds test was nega- 
tive. The clinical impression was purpura hemorrhagica. Sternal puncture was done 
our days after admission. The marrow revealed markedly increased cellularity with 
tie myeloblast predominating. The neutrophilic series was shifted far to the left 
wi i myeloblasts, promyelocytes, and myelocytes present in greatly increased num- 
ers, whereas mature neutrophiles were rare. Red cell formation was increased, 
die myeloid-erythroid ratio being 1:1. Diagnosis: acute myelogenous leukemia in 
u eukemic stage. , The patient gradually failed and six weeks after puncture the 
total white cell count rose to 30,000 cells of which 27 per cent were myeloblasts, a 
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frankly leukemic blood picture. At this stage the patient showed marked gingival 
swelling so that the teeth were buried in the tissue ; the monocyte count rose to 19 per 
cent. The patient died at home and no autopsy was done. 

The correct diagnosis could ultimately have been made in this case without 
puncture. As a matter of fact, it is felt that sufficiently expert examination of the 
first blood smear made on this patient would have revealed the nature of his illness. 
However, under the circumstances, the puncture enabled the consultant to visualize 
the actual condition of the patient’s hematopoietic system, and permitted an earlier 
diagnosis and a more accurate prognosis than would otherwise have been possible. 

III. Punctures confirming diagnosis in doubtful cases. 

There were four such cases in our series. In all of them diagnosis was 
almost certain, and yet there were puzzling features about each case which 
prevented a definite conclusion. Two of these histories are given. 

Case 10. A white male 53 years of age complained of a loss of 35 pounds in six 
months and a mass in the left upper quadrant of the abdomen, which he noticed him- 
self. Examination showed splenomegaly but no lymphadenopathy and was otherwise 
entirely negative. Laboratory data: hemoglobin 17.5 grams, 119 per cent; red blood 
cells 5,940,000; white blood cells 22,400; segmented neutrophiles 21 per cent, mono- 
cytes 4 per cent, lymphocytes 75 per cent; platelets were present but reduced in num- 
ber; the majority of lymphocytes were small and of a mature type. A diagnosis 
of chronic lymphatic leukemia would have been indicated except for the complete 
absence of any enlargement of the lymph nodes on repeated examination. Sternal 
puncture showed a marrow within the normal range of cellularity, but the predominant 
cell was a small lymphocyte. Both the granulocytic and erythroid series showed 
all the stages normally found in the marrow in the proper proportion. A differential 
count of 500 of the marrow cells showed lymphocytes 74.2 per cent, 47.3 per cent of 
which were small and 26.9 per cent intermediate in size. A few lymphoblasts were 
seen in the marrow smears during study. Diagnosis: chronic lymphatic leukemia. 

Case 11. A 57-year-old white male complained of constipation, loss of weight, 
anorexia, and discomfort in the lower abdomen for six weeks. For the five days 
before admission he had had a sore throat and tongue. Examination showed round, 
elevated white spots over the pharynx, faucial pillars and soft palate;. the edges o 
the tongue were covered with a heavy, white slimy coating, and papillae ■ were absen 
from the anterior portion. The spleen was palpable, and what was considered to e 
the liver (see below) was palpable five fingers’-breadth below the costal margin. 
There was no lymphadenopathy. Laboratory data: hemoglobin 11 grams, 75 per cent; 
red blood cells 4,500,000; white blood cells 28,500; segmented neutrophiles 75 per 
cent, bands 14 per cent, metamyelocytes 2 per cent, monocytes 2 per cent, lymphocytes 
7 per cent; basal metabolic rate, urine, stool, gastrointestinal series negative, 
cholelithiasis, by roentgenogram ; gastric free hydrochloric acid present. Three days 
later : white blood cells 45,700 ; segmented neutrophiles 70 per cent, bands 18 per cen , 
metamyelocytes 3 per cent, myelocytes 2 per cent, monocytes 2 per cent, lymphocy es 
5 per cent. A diagnosis of chronic myelogenous leukemia was made but because o 
the small number of immature cells present in the blood, a leukemoid reaction 
could not be ruled out. Sternal puncture revealed an extremely cellular marrow ( o 
leukemic degree) in which the neutrophilic band form was the. predominant cell bu 
myelocytes and promyelocytes were also greatly increased in proportion to. norma . 
The diagnosis of- chronic myelogenous leukemia was confirmed. The patient , w *j 
discharged from the hospital, but returned again four weeks later with a red bio 
count of only 2,700,000; the total white blood count remained the same as beio > 
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but 5 per cent myeloblasts were now present in the peripheral. tyood. One week 
after the second admission, the patient died, and at autopsy it was found that the 
mass in the right tipper quadrant was not liver' but a large hypernephroma which, 
however, had not yet metastasized. The bone marrow and tlm spleen showed 
changes typical of myelogenous leukemia, but no leukemic infiltrations were found 
in any other organ. 

IV. Punctures aiding differential diagnosis. 

Twenty-six of our 74 cases in which there was a clinical indication foi 
doing the puncture fall into this category, as they showed non-specific myelo- 
grams. Although a diagnosis usually cannot be made from punctures which 
give negative results, they are in man}'’ instances of help in differential diag- 
nosis, and may present certain information which cannot be obtained in any 
other way. Too much reliance should not be placed on them, the results 
must be interpreted guardedly and only in relation to the general clinical 
picture. The usefulness of the method in differential diagnosis is shown in 
the following five cases. 

Case 12. A 57-year-old white male had had a resection of a carcinoma of the 
ascending colon. Five days after operation purpuric spots on the skin, epistaxis and 
melena appeared, and were accompanied by pallor. Laboratory data : hemoglobin 
4.3 grams, 29 per cent; red blood cells 1,380,000; white blood cells 4,640; segmented 
neutrophiles 35 per cent, bands 23 per cent, metamyelocytes 2 per cent, eosinophiles 3 
per cent, monocytes 11 per cent, lymphocytes 26 per cent; platelets, 31,000; bleeding 
time, 25 minutes ; coagulation time, 12 minutes (venous blood) ; no clot retraction in 
24 hours; reticulocyte count 1 per cent. Purpura hemorrhagica was strongly sus- 
pected by the surgeon who considered the advisability of doing a splenectomy. 
Sternal puncture showed an almost complete absence of marrow cells, although 
marrow fluid was obtained easily. This fact tended to rule out purpura hemor- 
rhagica, because in this disease marrow findings are essentially normal, and suggested 
that an aplasia of the marrow was present. A trephine biopsy of the marrow would 
have been done except for the critical Condition of the patient. By deduction it was 
felt that the most logical cause for marrow aplasia in this patient was metastatic 
carcinoma. Autopsy of this case showed widespread carcinomatosis with replacement 
of marrow tissue. It is interesting that with such metastases present no malignant 
cells were found in the fluid obtained by puncture. 

. Case 13. A white male 33 years of age had a marked hypochromic anemia for 
which no cause could be discovered. A sternal puncture was requested for added 
information because the etiology of the anemia could not be determined. Sternal 
puncture showed hyperplasia of the red cell series in a marrow with a normal degree 
of cellularity. A diagnosis of iron deficiency anemia was made and iron therapy 
was . carried out successfully with assurance that the more malignant diseases 
considered were not present. 

Case . 14. A 21-year-old white male had suffered from a condition diagnosed 
twice as infectious mononucleosis, for a period of three years, with only short periods 
of well-t>eing. He again showed lymphadenopathy and a typical blood picture of 
mononucleosis. Since no case of this disease had been reported lasting for such a 
long time, it was felt that .lymphatic leukemia had to be considered. The, sternal 
marrow, though of increased cellularity, was normal cytologically, so that a diagnosis 
ot chronic lymphatic leukemia was not supported. 
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Case 15. An 80-year-old white female had enlarged non-tender lymph nodes in 
the left neck, both axillae and both inguinal regions. The liver and spleen were 
definitely palpable one finger’s-breadth and two fingers’-breadtfi below the costal 
margin respectively. There was a definite but moderate hypochromic anemia but the 
total white blood cell count was normal and no immature cells were present. The 
sternal marrow was normal except for a slight lymphocytosis. It was then felt that 
lymphatic leukemia was probably not present. Biopsy of a gland was not desired in 
this patient by the attending physician so roentgen-ray therapy was advised. Marked 
temporary improvement occurred with this treatment. 

Case 16. A white male 64 years of age was found to have anemia but nothing 
abnormal in his white cell count, after an enlarged spleen palpable three centimeters 
below the costal margin was discovered. He had been chronically fatigued, and felt 
continually sleepy for one and a half years. For two months he had had lower ab- 
dominal pains but gastrointestinal roentgenograms were negative. A history of 
habitual use of Bromo-Seltzer over a period of four to five years was obtained. 
Undernutrition and a dusky pallor with a cyanotic tinge to the mucous membranes 
were noted. The blood bromides were over 100 mg. per cent, with no methemoglobin 
present. The attending physician’s impression was aleukemic leukemia. Sternal 
puncture showed a normal cellularity in the smears, with some left shift in the neutro- 
philic series, the predominating cell being, however, the band form. The diagnosis 
was chronic acetanilid and bromide intoxication with splenomegaly. The sternal 
marrow examination was felt to be of definite aid in the differential diagnosis of this 
case. 


Table IV 

Form Used in Making Reports on Sternal Punctures 

Albany Hospital 
Myelogram 

Name: Doe, John Date: June 18, 1940 

Hosp. No. 55,963 


Findings 

Normal Marrow 

Patient’s Marrow ' 

Cellularity 

Grade 1, 2, or 3 

Grade 3 

Predominant Cell 

(usually 2) 

Segmented or band neutro- 
phile 

Polychromatophilic megalo- 
blast 

Neutrophilic Series 

Complete series; few early 
forms 

Shifted to left, myelocytes 
predominating 

Erythroid Series 

Normoblastic; few early 
forms 

Megaloblastic hyperplasia; 
many early forms; normo- 
blasts scanty 

Myeloid-Erythroid Ratio 

3 : 1 to 50 : 1 

1:2 

Reticulocyte Count 

0.5% to 4.0% 

1% 

Lymphocytic Series 

Small number of mature forms 

Normal 

Monocytic Series 

Small number 

Normal 

Other Cells 

Small numbers of plasma cells, 
megakaryocytes, reticulum 
cells, macrophages, cells in 
mitosis, eosinophiles, baso- 

Macropolycytes present 


philes 

— - 


Discussion: 

This marrow is almost completely megaloblastic. The myeloid-eiythroid ratio is re- 
versed, indicating a marked hyperplasia of the erythroid elements. T . he ,^ g ;""‘? 0 g ° f te "t'ge. 
deformity resulting in the formation of macropolydytes can be seen in the myelocyte sia B 

Diagnosis: Megaloblastic marrow typical of pernicious anemia in relapse. 
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Myelogram 

The results of the sternal punctures are reported by a form (table 4) 
called a “myelogram,” which is in essence a brief tabulated description of the 
marrow picture compared to normal marrow. In our experience, this form 
of report is much more satisfactory than a differential count or- a cytological 
description of the puncture findings, as both the count and the description are 
unintelligible to persons not particularly interested in hematology. Total 
and differential counts of marrow cells in the puncture fluid are not essential 
for practical interpretation, although occasionally a differential count is 
necessary for the purpose of establishing the predominant cell type. The 
facts on which the normal myelogram is based have been already discussed 
in the section on cytology. 

In studying the literature, as well as our own data, it became at once 
apparent that sternal puncture findings fall into two groups: (1) myelograms 
which are typical of a particular disease, and which when present are so 
reliable as to either indicate the diagnosis or to be actually pathognomonic. 
These may be termed specific or typical myelograms; (2) myelograms which 
are non-specific and which may occur in a variety of conditions and be useful 
in association with the complete clinical picture, but which alone are without 
value for diagnostic purposes. Specific myelograms are present in the fol- 
lowing conditions : 


1. Leukemia, especially acute and leukopenic leukemia. 

2. Megaloblastic marrow, present typically in pernicious anemia in re- 
lapse, achrestic anemia, and sprue. 

3. Agranulocytosis in the arrested marrow stage. 

4. Neoplasms : multiple myeloma and metastatic malignancies, especially 
carcinoma. 

5. Lipoid histiocytosis. 

6. Malaria. 

7. Leishmaniasis (kalaazar). 


It is not to be assumed that all of the above conditions will., always give 
diagnostic marrow pictures, but when specific findings are present they in- 
dicate the diagnosis. Bizarre cases are encountered in which the picture is 
doubtful, confusing, or possibly even negative. The absence of a typical 
myelogram cannot be relied upon absolutely to rule out a disease in differen- 
tial diagnosis, because of the possibility of an error in sampling and atypical 
variations m pathology. Negative findings can, however, be extremely 
use u in some instances, as is shown by cases 5, 13, 14, and 16 of this paper. 

n chronic myeloid leukemias, the peripheral blood findings are usually 
a equate for diagnosis without investigation of the marrow. Sternal punc- 
ture is, however, indicated in cases of chronic leukemia in a leukopenic phase 
m early cases in which peripheral blood studies are inconclusive, and in cer- 
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tain cases in which conflicting data throw doubt on the diagnosis. Incon- 
testable evidence of myeloid hyperplasia is, however, necessary for a diagnosis 
when the peripheral blood picture is not characteristic, and there must be a 
maiked increase in the younger types of cells, namely the myelocytes, pro- 
myelocytes, and myeloblasts. These marrows are usually of' Grade 4 cel- 
lulaiity. Eosinophilic and basophilic myelocytes and promyelocytes may 
also be markedly increased over normal. 

Laige numbers of myeloblasts, with either this cell or the promyelocyte 
as the predominating type, are necessary for a diagnosis of acute myelo- 
genous leukemia. The designation of an arbitrary fixed percentage of a 
cell type above which leukemia is stated to be present, as has been suggested 
by some authors, seems to us in the present state of knowledge extremely 
unwarranted. 

In chronic lymphatic leukemia the bone marrow is replaced by lymphatic 
tissue, and most of the cells seen in the puncture fluid are of the mature type, 
though occasional lymphoblasts are present. In acute lymphatic leukemia> 
however, lymphoblasts are the predominating cells. This transformation of 
the marrow may occur with a leukopenic peripheral blood picture. In certain 
other diseases, such as infectious mononucleosis, there is a relatively high 
percentage of lymphocytes in the peripheral blood, and accordingly a rela- 
tively high lymphocyte count will occur in the marrow, but the marrow is 
obviously not being replaced by lymphocytes. 

In acute monocytic leukemia the normal marrow is replaced by monocytic 
cells and large numbers of premonocytes and monoblasts are found. This 
may also occur when the peripheral blood picture is leukopenic. 

It must be borne in mind that accompanying the conditions which produce 
leukemoid reactions in the peripheral blood, such as infection, acute hemolysis 
and acute hemorrhage, a hyperplasia and a “left shift” of the leukocytes may 
occur in the bone marrow. As a matter of fact, the peripheral blood picture 
is merely a reflection of the change in the marrow. The percentage of 
younger forms of the neutrophilic series increases, but the increase is mostly 
in the bands and metamyelocytes, and the myeloblasts are not affected in the 
small number of cases we have examined. Sometimes, however, a leuko- 
cytosis does not occur in the peripheral blood and the left shift may be 
present in spite of the leukopenia. It is felt that under these circumstances 
although the marrow is hyperplastic, delivery of cells to the peripheral blood 
is defective. The eosinophilic marrow cells are not affected unless an eosino- 
philic leukocytosis is also present in the peripheral blood. 

In agranulocytosis, two types of marrow may be found: (1) the more 
mature forms of the neutrophilic series are absent, which may be a “matura- 
tion arrest,” but all the younger forms are present and may even be increased 
in number; and (2) a so-called “empty” marrow in which all granulocytic 
cells are absent and only lymphocytes, plasma cells and small normoblasts are 
present in the smears. In the latter type, in some cases, very few cells of any 
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kind are present in the smears. Curiously, in three of the five cases of this 
disease we studied the erythroid series was represented only by small normo- . 
blasts. The significance of this is not evident. In our small series of cases, 
a “maturation arrest” of the marrow was indicative of a more favorable 
prognosis. In empty marrows, the prognosis was bad. A maturation ai- 
rest” in the marrow is a typical myelogram, and is diagnostic, but in the mar- 
rows showing a complete absence of granulocytic cells a trephine biopsy must 
be done to avoid confusion with true aplastic anemia and myelophthisic con- 
ditions, or the diagnosis must be based on the associated clinical picture, 
which is not always reliable. 

The recognition of megaloblastic marrow is of great importance in the 
diagnosis of pernicious anemia. The presence of megaloblastic cells in a 
case of anemia, without other explanation for the anemia (such as leukemia 
or sprue) and in the presence of true achlorhydria is sufficiently diagnostic 
of pernicious anemia to indicate a therapeutic test with a large dosage of 
liver extract, even though the peripheral blood studies are inconclusive. The 
marrow findings are identical in pernicious anemia and sprue, but the latter 
disease is of course characterized by a quite different clinical picture. These 
two diseases, in addition to the abnormal variety of red cells, also have 
pathological changes in the neutrophile series. These consist of abnormally 
early maturation changes in the nucleus, so that it is possible to find pro- 
myelocytes which have the nuclear characteristics of band forms. 7 The 
continuation of these changes results in the formation of the “hyperseg- 
mented pernicious anemia neutrophile” or macropolycyte, which is sometimes 
found in the peripheral blood and which may have as many as 15 lobes in the 
segmented nucleus. Following the injection of liver extract, as is well 
known, the bone marrow and the peripheral blood return to normal. The 
beginning of the transformation may be apparent in the marrow 12 hours 
after injection, it is said. The change is accomplished by the rapid matura- 
tion of the megaloblastic cells to non-nucleated megalocytes ; they are re- 
placed in the marrow by normoblastic cells which then mature to normocytes, 
and it is only at this time that the Price- Jones curve returns to normal. 
There is no evidence that megaloblastic cells ever transform to normoblasts. 
The abnormal neutrophilic cells mature and are replaced by normal cells in 
some but not in all cases. Achrestic anemia also has a predominantly megalo-. 
blastic marrow, and the peripheral blood picture may be identical with per- 
nicious anemia but free hydrochloric acid is secreted by the stomach and 
proper response to liver extract does not occur. Megaloblasts in smaller 
numbers were also found in other conditions in our series of cases : in leu- 
lcernia, acute hemolytic anemia, and in one clinically typical case of acute 

aplastic anemia m a young adult. In these latter conditions, however, 

ie normoblastic type of erythropoiesis was the predominant form of red cell 
production. 

In our cases, neoplasms have been studied only as they have entered into 
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the differential diagnosis of hematological disorders. It is felt that other 
methods of investigation are superior to sternal puncture in diagnosing 
malignancies, with the exception of multiple myeloma. No tumor cells were 
found in the puncture fluid in any of our cases, except in our one case of the 
latter disease. 

In the one case of lipoid histiocytosis which we were able to study, no 
foam cells were found in the puncture fluid. They were found, however, 
in a biopsied lymph node. This case illustrated the dangers of ruling out a 
disease because of negative puncture findings. 

Malaria and kala-azar have not occurred among the cases we were able to . 
study. They are listed among the specific myelograms because other in- 
vestigators have shown that sternal puncture is often of help . in their 
diagnosis. Sternal marrow, obtained by trephine, was first used in the 
diagnosis of the latter two diseases by Seyfarth . 17 In kala-azar, sternal 
puncture is preferred to splenic puncture as it is less dangerous to the patient. 
Not all of the investigators of the question are in agreement, but it is said 
that malaria can be diagnosed from sternal puncture samples when the 
peripheral blood is negative, a finding which may be of importance in tropical 
medicine. 

All other diseases so far studied have a nonspecific marrow picture. The 
nontypical or nonspecific myelograms, though they do not give the diagnosis, 
are often of great interest and usefulness in relation to the general clinical 
picture. Polycythemia, hypochromic, hemolytic and aplastic anemias, and 
myelophthisic anemia such as occurs in Hodgkin’s disease and reticulosis, 
are among the diseases giving marrow pictures which are not diagnostic. 
Aplastic anemia is placed in this category because it may show a marrow , 
condition upon puncture which varies from complete aplasia to extreme 
hyperplasia. One of the cases of this disease which we studied was a 
clinically typical case of acute idiopathic “aplastic” anemia in a young adult, 
but the marrow was of normal cellularity with a normal myeloid-erythroid 
ratio; there was a left shift in the neutrophilic series and also in the erythroid 
series, and some megaloblastic red cell formation was present. The presence 
of megaloblastic cells in this marrow is of considerable scientific interest, as 
it has been previously reported 8 ’ 15 that megaloblasts do not occur in this 
type of case. In the true aplastic anemias, such as our second case of this 
disease, complete aplasia of the marrow is present, but a trephine biopsy is 
necessary after the sternal puncture has been done in order to be sure that the 
failure to aspirate any cells is not due to a replacement process which resists 
aspiration. 

Clinical Indications for Sternal Puncture 

After a thorough examination of the case histories and the. evaluation 
of the results of the punctures in our series, the following criteria were 
selected as indications for the practical use of the sternal puncture method 
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of marrow biopsy. A sternal puncture should always be done when (1) 
the diagnosis is in doubt and a disease usually showing a typical myelogram 
cannot be excluded, for example, an agranulocytosis in which there is the pos- 
sibility of aleukemic leukemia; (2) the etiology of the peripheral blood 
findings is obscure: “aplastic” anemia or “idiopathic” anemia; (3) other 
means of diagnosis short of surgical biopsy have failed. In addition, a 
sternal puncture may be done to (1) save time if a specific marrow picture 
is likely to be present; (2) obtain information concerning prognosis; (3) 
determine response to treatment, as in a pernicious anemia which does not 
seem to benefit from liver extract therapy; (4) determine the type of a, 
“stem cell” leukemia when this cannot be done with certainty from the 
peripheral blood. 

Conclusions 

We find that sternal puncture, when used on cases in which it is definitely 
indicated, is an extremely valuable and practical diagnostic method. Elab- 
orate technics of handling and studying the marrow samples, however val- 
uable from a” research standpoint, are unnecessary for clinical use of the 
method. Under actual working conditions 65 per cent of our indicated 
punctures gave information which was of clinical value, and the diagnosis 
was made by means of the puncture in 16.2 per cent of our 74 indicated 
cases. Sternal puncture cannot be substituted for thorough clinical in- 
vestigation of the patient. Indeed, the more thorough the work-up of the 
patient, the easier and more valuable is the interpretation of the puncture. 
Most diseases, unfortunately, do not show specific changes in the marrow 
from which a definite diagnosis can be made, but much clinically valuable 
information can be obtained which is of aid in the differential diagnosis and 
subsequent handling of the patient. Diagnoses should be made only from 
specific myelograms, and a negative result does not absolutely preclude the 
presence of a given disease, because of the possibility of not having secured 
a representative sample of marrow and of atypical variations in the pathologic 
lesions of the disease. Punctures which yield no marrow cells upon aspira- 
tion should be followed by a trephine biopsy, if the diagnosis can be reached 
in no other way, and.no contraindication is present. 


Summary 

1. Sternal marrow puncture is an extremely useful and practical pro- 
cedure in the study of diseases of the blood and in cases in which the possi- 
bility of such diseases enters into the differential diagnosis. It should 
however, be used only on definite indications. 

2. . In our series of 140 cases, 65 per cent of the 74 indicated punctures 
gave information of clinical value, and the actual diagnosis was made in 
16.Z per cent when this was impossible by any other method short of biopsy. 
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3. Diagnosis can be made with certainty only when a typical or specific 
myelogram is present. 

4. Negative findings must be interpreted with caution and 'fully corre- 
lated with the entire clinical picture. 

5. No diagnosis can be made from nonspecific myelograms, but they 
sometimes yield information of great clinical value. 

6. Sternal punctures may also be clinically useful for rapid diagnosis, 
confirmation, prognosis and for follow-up of treatment. 
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KAT A AZAR- A REVIEW OF ITS INCIDENCE AND 
M>IDEMIOLOGY IN - CHINA AND CLINICAL , 
OBSERVATIONS ON 585 CASES * 

By Frederick G. Scovel, M.D., F.A.C.P., Rochester, New, York 


This paper has chiefly a threefold purpose : to report chronologically on 
the incidence of kala azar in China, to present ah up-to-date summary of 
what has been done in China to determine how this disease is spread, and to 
offer a study of some of the cases seen by us by presenting tables and ob- 
servations dealing with symptoms, physical signs, laboratory data and re- 
sponses to therapy. 

History 

There are no records or descriptions of a clinical syndrome resembling 
kala azar in old Chinese literature, as is the case with malaria. t It is there- 
fore impossible to determine how long the disease has existed in this country. 
If the presence of enlarged spleens in children can be interpreted as evidence, 
it was present for many decades before its identity was determined. 

Very little is known regarding the time and mode of ingress of kala 
azar into China. Two possible routes of entry have been suggested. One 
is by way of trade routes from India across the Himalaya mountains and 
north through Tibet. The other is by sea, also probably from India. The 
port of Haichow, which has been an important trading center for many 
years, could reasonably be considered as a portal of entry and source for 
the infection of the districts where kala azar is most prevalent. 


Distribution 


Kala azar is endemic throughout the whole of China north of the Yangtze 
River, extending west to Szechuan and north to Manchuria. However, it 
is most prevalent in Hopei, Manchuria, Anhwei and Kiangsu along the old 
Yellow River bed. A total of 5,000 cases was treated annually in three 
hospitals in this last area. Sporadic cases are only occasionally reported 
in southern China. 

Our earliest record is from a letter by Rev. J. S. Mcllvaine written from Tsining, 
Shantung, on February 26, 1880 which reads, “A few days since I was applied to in 
regard to a case of pe (spleen), a common disease here, which I cannot make out in 


* This article was received for publication October 31, 1941, but its appearance was 
delayed because of the protracted internment of the author in China by the Japanese. Since 
his release and return to the United States in December 1943, the article has been revised 
to give consideration to more recent discoveries, particularly regarding the mode of trans- 
mission ot the disease, ' 

the Star wk^SendS" T ™ B - Shan, ™ B ’ Chi ” a ’ <* M 

t From a personal letter from Dr. Hoeppli of Peiping Union Medical College. 

607 


608 


FREDERICK G. SCOVEL 


Fhnt’s Medicine. It is a hard growth which gradually extends over the whole ab- 
domen They say there is no liquid effusion. . . . The bowels are not interfered with 
noi is there pain, but when the abdomen is all hardened the person dies.”* 

In 1887 and 1888 Coltman 1 reported case:f of enlarged .spleen seen in the Tsinan, 
Shantung, dispensary. It was refractory to all forms of attempted treatment. The 
patients also exhibited “pearly conjunctiva, pale flabby tongue, gradual loss of flesh 


•Mukden 



and ultimate death.” The first two cases of kala azar recognized in China were in 
a German soldier who died of it in Peiping in 1900 and in a native from Hankow in 
1905. Young 2 mentioned these, and in addition subsequent cases in Tsingtao, 
Tientsin and Kiukiang, all seen before 1910. 

• In 1911 Aspland 3 reported from Peiping that kala azar was frequently en- 
countered in the northern provinces, but occurred only in children. Jeffrys and 
Maxwell 4 stated that in 1911 it was common over. the greater part of China north 
of the Yangtze River and the provinces on the south, but absent farther south. Also 
in 1911 and 1912 Cochran 5 ’ 0 described the disease in 12 centers in north China and 
reported a number of infections in children whose disease had been diagnosed by 

* Taken from “On the Shantung Front” — J. J. Heeren, p. 204. 



609 


, KALiA AZAR 

liver and spleen punctures. Reed 7 reported a case from Oh angsha the following" year, 
and mentioned that it seemed to have been contracted from the bites of bedbugs. 
Wylie 8 observed 35 in-patients in Paoting, Hopei, from 1919-1920. Most of them 
came from the flooded districts in the southeast. • 

Young 2 in 1923 reported a total of 25 kala azar areas, adding 13 to those already 
mentioned by Cochran. A Weihsien report 9 - 10 states that in 1922 and 1923 kala 
azar was prevalent in east central Shantung, although recently its incidence has 
decreased. King 11 found it in Kansu. Taylor 12 > 13 reported an average of 9 to 10 
cases a year in Mukden from 1917 to 1931, coming from districts 200 miles west 
and 100 miles southwest, as well as from Shantqng. Morris 14 reported a case from a 
district in Kiangsu where the disease had not been encountered previously. Also in 

1931 Sturton 15 found it in Chekiang. Two years later 16 it was identified in Kiangsi, 
spreading north along the Tsinpu R. R. and opening up a new area (Nanchuang) 
where it had become epidemic. In Chinchiang 5,000 cases were seen from April 

1932 to April 1933. From here it extended south. 

In 1934 Fan and Scott 17 reported 302 kala azar cases among 5,800 in-patients 
in Tsinan, Shantung, 57 of whom had noma. Du and Best 18 gave a case report 
on a patient seen in Kansu two years later. Schretzenmayr, Chu and Tsen found 
84 cases in Canton in 1938. Nearly all of these were soldiers or officers, and it seemed 
that they had contracted the infection in the north. 18 Clow 10 in 1941 found 196 cases 
in Sian, Shensi, 93 per cent of which were infected locally. 

Many Chinese have asserted that kala azar follows in the wake of 
famine, flood and war. These observations are borne out by its prevalence 
in the north of China between Nanking and Peiping where almost from time 
immemorial one catastrophe after another has repeatedly ravaged the coun- 
try. Wylie 8 reported that his 35 patients came from flooded districts. A 
review of the literature on the incidence of kala azar in north China was made 
in 1942 and 1943, and it revealed that there had been a marked increase since 
the outbreak of Japanese hostilities. But it is practically unknown in the 
south of China where crops are a surer venture and where wars do not so 
frequently penetrate. However,- its infrequency may be due to the absence 
of the transmitting vector, or reservoir host. 

In our district of southern Shantung kala azar remained endemic until 
the end of 1937. Prior to this we rarely saw more than 8 cases a year, al- 
though 110 miles to the east a hospital had continually been having large 
clinics since its opening several decades ago. Then after the 'onset of the 
Japanese invasion the number of our cases suddenly increased. 

Incidence 

. ^ Although kala azar frequently does occur in the cities it is usually a 
disease of the villages. Many families will often have one courtyard, but 
usually there will be only one case present. However occasionally we found 
more than one patient in a family. In the larger cities it is usually found 
only in the outskirts where the sandfly exists. In general it is a disease of 

the poorer classes, but this is probably due to the location of their abodes 
rather than to social status. 
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“The number of cases presenting themselves for treatment is not only 
dependent upon the incidence of the disease in the community, but is also 
influenced by the efficacy of the therapeutic agent, the price of the treatment, 
and the accessibility of the hospital.” * 

The 585 patients reported in this article were seen from January 1, 1940 
to June 30, 1941 and included both in-patients and out-patients.. The in- 
cidence of the disease by age and sex is recorded in table 1 and corresponds 


Table I 
Age and Sex 



1-2 

3-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-40 

41-50 

over 

Total 

M 

6 

55 

152 

116 

76 

48 

30 

39 

8 

0 

530 

F 

4 

5 

13 

18 

3 

4 

3 

3 

2 

0 

55 

Total 

10 

60 

165 

134 

79 

52 

33 

42 

10 

0 

■585 


to the observations of others. Perhaps there is a higher incidence above 
the age of 20 than is usually noted. The low proportion of female patients 
is of interest merely in demonstrating a preference for first treating the 
opposite sex. Therefore it is of no scientific interest, as an accurate record 
of the comparative incidence of the disease in the two sexes could be ob- 
tained only by a house to house canvass in the infested villages. 

A record was made of the estimated month of onset in 488 patients. 
The others were excluded either because of a long illness with an indefinite 
history, or because of the fact that the disease began gradually with no 
recognizable time of onset. In such cases the enlarged spleen was the first 
sign of the disease. In spite of the probable errors, in view of the number 
of patients reported, it might be expected that if there was a seasonal va- 
riation in the incidence of the disease it would be reflected in the general 
trend of estimated- months of onset; that is, provided there was not too 
great a variation in the incubation period. This has been estimated as 
ranging from two to 16 weeks. In this case a drop in the incidence of the 
dise9.se would be expected four months after the suspected vector had ceased 
to be prevalent. This seemed to be borne out by the observations of Yuan 
et al., 20 which will be mentioned shortly. However, our record revealed a 
fair degree of uniformity for all the months of the year. This was even 
more obvious if a leeway of a month, more or less, was allowed in either 
direction. This observation would not seem to support the theory of the 
sandfly as a vector, because those species in which flagellates develop become • 
rare in July and August and practically extinct in September. If this theory 
is correct a drop in the incidence of onset would be expected some four 
months after August, as was discovered by Yuan. 

In 1939 Yuan, Chu and Lee 20 reported a series of 36 infants with kala 
azar in the first year of life as seen in the Peiping Union Medical College 

* From a personal message from Dr. T. Yates, formerly of Hwaiyuan, Anhwei. 
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These were studied with reference to the estimated month of onset of t e 
first symptoms as related to the month of birth. They found that allowing 
for a variable incubation period, in most cases the infection began m early 
summer, May 15 to July 15. This corresponded to the prevalence of Phle- 
botomies chinensis, the only sandfly so far known m China which can carry 
flagellates in its intestinal tract in the absence of gross blood, and also have 
them in its mouth parts. These infants had no chance of previous infection. 
Yuan emphasized that these data are more significant in infants than those 
on adults which are more variable and less reliable. 


Epidemiology 

Although it has been known for a long time that lcala azar is a com- 
municable disease, it is only recently that proof of how, it is tiansmitted 
has been obtained. A complete review of the work done on this problem 
would be impossible, so only a few of its high lights will be presented. 
Adler and Theodor 21 demonstrated the infection in dogs and in Phleboto- 
mies perniciosus in the Mediterranean region. The work of Shortt and 
others in India from 1926 to 1932 has contributed a firm foundation to the 
present knowledge of sandfly dissemination and hamster inoculation. An 
interesting record of much of the research work on the epidemiology of kala 
azar is given in outline form by Forkner and Zia, 22 bringing it up to 1934. 
We shall review the work done on the problem in China in the Peiping 
Union Medical College, and only a few references will be made concerning 
other investigations. 

Research on the epidemiology is hinged around two theories : the indirect 
and direct methods of transmission. The former is the one which has 
generally been favored by most investigators. In India, Shortt arid others 
have developed the theory of a person to person spread through the sandfly 
as vector, whereas in the Mediterranean countries Adler with others has 
supported the theory of a canine host supplying sandflies with parasites, with 
subsequent infection of man by the infected flies. It is this theory which is 
now being studied in China. Chinese hamsters which are more susceptible 
than man are used in the experiments. 


Theory for the Indirect Transmission of Kala Azar 

Sandflies were first suspected of being a possible vector by Pressat in 1905. 
Since that time flagellates have been found in bedbugs, fleas, lice and mosquitoes, 22 
but as the parasites soon die out these have not been considered seriously as possible 
vectors. , 

Although canine leishmaniasis was recognized over a decade ago in the Medi- 
terranean region by Adler, it was not found in China until 1934. 23 Lee 24 three years 
later found two dogs similarly infected. One of these was in a household where a 
child had kala azar. Only a few cases of canine leishmaniasis have been found in 
India in spite of the prevalence of human infection. (The disease in the dog is 
east y identified by the skin lesions which first appear around the eyes and at the base 
o le ears. They consist of the following signs in sequence of development: sebor- 
r ea, scaling, depillation, thickening, nodule formation and ulceration. 25 ) 
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The work of Napier- 0 showed that Plilebotomus argentipes was present only in 
kala azar endemic areas and that the prevalence of the disease corresponded with the 
sandfly incidence curve, allowing - for a three to four month incubation period. In 
1938 Wu and Sung 27 reviewed the work of previous investigators which showed 
that (1) Leishman-Donovan bodies undergo development in Plilebotomus argentipes, 
and that these are able to infect hamsters by their bite (Shortt et ah, 1926 and 1931, 
and Napier, 1933) \ (2) Plilebotomus chinensis became infected from hamsters with 
kala azar (Young and Hertig, 1926) ; and (3) in 1935 flagellates were found in 5 
per cent of the sandflies which had fed on patients. Wu and Sung allowed erect 
haired sandflies (P. chinensis and ser genii') to feed on patients and hamsters with 
kala azar. More flagellates were found in those flies which had fed on hamsters, 
probably because more parasites were available in the skin. Also more flagellates 
were found in P. chinensis, possibly because of a more suitable pH in the gut. They 
concluded that in this fly there was a tendency to a forward extension into the pro- 
ventriculus, flagellates remaining motile four to six days after feeding. Feng and 
Chung 28 - 20 in 1939 corroborated these findings after observing sandflies (P. 
sergenti and chinensis) artificially infected from four diseased dogs. Therefore P. 
chinensis was found to be the better host as it could maintain an active infestation. 
Chung et al. 80 examined 587 apparently normal dogs and found leishmania in the 
viscera of 1.4 per cent. 

Hoeppli 37 in a review of the epidemiology mentioned that direct transmission was 
not an important consideration as the parasites died in the feces, urine and oral 
(or nasal) secretions when dry. He referred to the investigation of Chung arid 
Wang 82 who showed that intraperitoneally infected hamsters cured of Leishmania 
donovani with neostibosan were immune from inoculations of L. canis. From this 
it was inferred that the two diseases might be identical, and that P. chinensis passed 
it from dog to man. In 1940 Chung, 88 continuing the study of the relationship be- 
tween human and canine kala azar and between L. donovani and L. canis, noted that 
dogs might constantly be a source of infection and that all infected dogs had passed 
through at least two sandfly seasons. Chung and Feng 84 found visceral lesions in 
a hamster which had received an intraperitoneal injection of the saline suspension of 
parasites from P. chinensis which had fed on an infected dog. 

Until recently (in China) only these two erect haired types of Plilebotomus (P. 
chinensis and sergenti ) have been found capable of carrying parasites. However in 
1938 Yao and Wu 85 found a new form of erect haired fly and suggested the name 
P. kiangsuensis as- it was found in Chingchiang, Ku. Later the. same observers 
reported the presence of P. barraudi, another erect haired type, in Yunnan. Later 
these may also be shown to be carriers of flagellates. 

What may prove to be tire last link in the chain of evidence incriminating the 
sandfly as the vector of kala azar was forged by Swanmath, Shortt and Anderson in 
1942.37 These investigators were able to infect man through the bites of P. argen- 
tipes which had fed on a patient with leishmaniasis. They attributed their success 
to the fact that after infection the flies were fed on raisin juice rather than blood, 
which was the food used by other investigators who had failed in demonstrating this 
vital step. No reason can yet be offered why raisin juice seemed the cause of their 
success. Although this may not be the final proof of the epidemiology of the disease, 
it would seem that if this work is supported by others it is indeed the beginning of the 
final chapter. 

Theory for the Direct Transmission of Kala Azar 

This rests on the presumptive evidence that Leishman-Donovan bodies which 
were obtained from tonsillar and nasal secretions, caused an infection when injected 
intraperitoneally into hamsters. 22 From this it is concluded that the disease can be 
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conveyed by Leishman-Donovan bodies as well as by the flagellate form of the 
parasite. Hamster infection was similarly brought about by the injection of urine and 
prostatic fluid of patients with kala azar. ss 

Summary 

The evidence supporting the indirect transmission theory rests primarily 
upon: (1) the finding of the flagellate form in the sandfly; (2) the suscepti- 
bility of the sandfly to infection by feeding on patients, hamsters and dogs 
with kala azar; (3) the ability of the sandfly to infect hamsters, (4) the 
presence of parasites in P. chinensis after the disappearance of blood from the 
gut, and their forward extension into the proboscis; and (5) the transmission 
of the disease to healthy adults through the bites of sandflies which had fed 
on a patient with kala azar. It is supported secondarily by the apparent 
similarity between the canine and human infection, as shown by similar 
immune reactions to both types in hamsters. 

Direct transmission would seem a simpler solution, but the argument 
against it lies in the early death of the parasite when dried, therefore if 
this is the only means of spread, all cases must have been exposed directly 
to an infected individual, or to their moist secretions. 

Serology 

Chung and Lu 39 carried out complement fixation reactions with the 
serum of patients, dogs and rabbits with kala azar against antigens of 
L. cams and L. donovani. Practically identical reactions occurred in each 
instance. They suggest that dissimilar results in previous reports are due to 
faulty technic, or a difference in antigen preparation. ' 

Pathology 

Assuming the sandfly is the vector, the first stage of the disease is the 
implantation of the flagellates into the skin. From here they are carried 
to the lymph node of that particular region, where they multiply as Leishman- 
Donovan bodies throughout the incubation period. Finally the lymph node 
is no longer able to contain them, and they break through their local confines, 
entering the blood stream. (No doubt it is this incident which is the cause 
of primary fever and chill. ) The circulating parasites are removed by the 
reticulo-endothelial cells wherein they multiply until the cell is ruptured. 
Mononuclears, clasmatocytes and leukocytes also serve in removing the 
parasites from the blood stream. 

The reaction of the cells to this process determines the pathological pic- 
ture. In the spleen there is a distention of interlobar capillaries, a prolifera- 
tion of parasitized cells' and an increase of connective tissue. Hu 40 de- 
scribed a decrease in the number of parasites accompanying treatment or 
complications. . He also mentioned that there is an enlargement of the liver 
with parasites in the Kupffer and hepatic cells resulting in atrophy and cir- 
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the umbilicus as compared with 49, per cent of those with a six month illness.' 
Therefore in patients with a disease of over six months’ duration there was 
an even higher percentage reaching below the umbilicus, and a still further 
increase after 18 months. From these findings' it may be inferred that the 
rate of enlargement is greatest during the first six to nine months of illness. 

Muir 43 and others have stated that there is a characteristic rise of tem- 
perature twice a day. In a series of 49 uncomplicated in-patients there was 
only one who showed' this curve. Most of the patients had a malarial type 
of fever with a daily rise and fall, and a smaller number maintained a con- 
tinuous low grade fever until it fell with treatment. Children showed less 
fever than adults, even when their disease was of longer duration. 



Fig. 2. A child with kala azar having situs transversus. 

In this same group of in-patients undergoing treatment the elevation of 
temperature averaged less than 100.5° F. in 90 per cent of the cases. There 
were occasional peaks of fever far above the average, but these were unusual. 
A comparison of the pulse rate with the fever revealed a much more rapid 
pulse than would be expected for the temperature. This may be due 
to the cachectic condition of most in-patients, those less ill being treated in the 
clinic. Sixty-six per cent of the 49 uncomplicated in-patients undergoing 
treatment maintained a continuously normal temperature after the eleventh 
day only four of these being afebrile at the outset. All groups of patients, - 
regardless of age and duration of the disease, responded similarly to treat- 
ment, although those over 10 years of age with an illness under six months 
became free of fever sooner than others. 
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Laboratory Findings 
Indirect Evidence 

1. Anemia. This was frequently striking and usually seemed to be of 
the simple secondary type with no demonstrable variations from the normal 
erythrocyte morphology. However, on frequent occasions, especially in 
more advanced anemias, there was definite hypochromia. The erythrocyte 
count was reduced in proportion to the hemoglobin. Unfortunately insuf- 
ficient records were obtained after treatment for comparison, yet there was 
no question but that the anemia began to improve soon after commencing 

treatment, even without supportive iron therapy. 

8 

Table II 
Hemoglobin * 


Hgb. % 

10-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65 

66-70 



No. cases 

1 

4 

■ 

11 

13 

36 

16 

46 

19 

20 

22 

36 

5 

4 

. % cases 

.42 

1.70 

SSI 

4.62 

5.46 

15.1 

6.75 

19.3 

8.0 

8.4 

9.24 

15.1 

2.1 

1.7 


* Estimations performed on a standardized Sahli instrument. 


This table shows that 55 per cent of the patients had a hemoglobin read- 
ing of 50 per cent, or under. Studying the cases individually, there was a 
tendency for a greater degree of anemia in patients with a disease of longer 
duration, especially in children. 

2. Leukocyte counts are reported in table 3, and will be discussed there- 
after. An increase in the white cell count was one of the first signs of suc- 
cessful treatment, occurring even during treatment. Complete remission 
was secondary to an increase in the number of leukocytes, as illustrated by 
apparently spontaneous cures which follow a leukocytosis from complications, 
such as noma. 

Table III 


Leukocyte Counts 



1500 

2000 

2500 

3000 

3500 

4000 

4500 

5000 

5500 

6000 

over 

6500 

No. cases 
% cases 

24 

8.6 

28 

10.13 

45 

16.12 

37 

13.25 

22 

7.87 

31 

11.1. 

24 

8.5 

19 

6.9 

8 

2.87 

8 

2.87 

33 

11.79 


ta ^ e s ^ows that over 50 per cent of the patients had counts below 
4,000 per cu. mm. Contrary to our expectations younger patients revealed 
a better leukocytic response, even with a long standing illness, than did the 
older patients, many of whom had been ill for less than six months. Pa- 
tients over HD years of age with a disease of over six months’ duration quite 
definitely showed the poorest response, 55 per cent having counts below 3500 
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pel cu. mm. This may account in part for the higher incidence of com- 
plications in older patients with a protracted illness. 

3. Differential counts. Unfortunately these were not carried out 
routinely on uncomplicated cases, but there is no question as to the lower- 
ing of the polymorphonuclear percentage and an increase in lymphocytes. 

4. Platelet counts and bleeding times. A series of these examinations 
carried out on two small groups, with and without epistaxis, failed to show 
any definite relationship of this symptom to thrombocytopenia or a prolonged 
bleeding time. 

5. Water test ( globulin precipitation, or hemolytic test). This is positive 
because of an increase in serum globulin which is also present in Banti’s syn- 
drome, schistosomiasis, chronic malaria and occasionally typhoid fever. 44 
Positive reactions are graded from 1 to 4 plus, and in nearly all cases the 
reaction is strongly positive. This test remains positive for a number of 
months after remission following treatment. 

In the presence of a positive water test together with leukopenia and 
splenomegaly, we consider the diagnosis certain and give treatment even if 
Leishman-Donovan bodies are not found in the marrow or liver smears. 

Other indirect tests for kala azar are the formol-gel and antimony 
reactions which will not be discussed as we have not used them. 

Direct Evidence, or Demonstration of the Leishman-Donovan Bodies 

1. In the blood. 

a. By smear. This was relied upon before liver and sternal punctures 
were used. It is possible, if not probable, that these would frequently be 
positive if smears could be made during the first febrile seizures when the 
parasites may be in the blood stream. Wang 45 found blood smears positive 
in 39 per cent of his cases. The smear was made so that It was thick at 
the end where leukocytes and parasites accumulated. 

b. By blood culture. This method is described in Cecil’s Medicine 
using blood diluted with N.N.N. medium. It is incubated 6 to 18 days at 
22° C. to prevent the growth of other organisms, which even then is frequent. 
But it is usually positive, the flagellate form appearing. 

2. In the- lymph nodes parasites have been demonstrated either in a biopsy 
section, or in the material removed by a trochar. 

3. In the spleen. Splenic, taps have long been employed routinely and are 
usually positive. Muir 43 described this procedure, giving a careful account 
of his technic in 1,000 examinations without a mishap, employing carbolic 
acid as a skin anesthetic. However, owing to splenic friability and danger 
of hemorrhage, this method of diagnosis has been largely abandoned. We 
used it only twice in as many years in cases presenting unusual diagnostic 

difficulties. 

4. In the liver. In spite of a similar danger of hemorrhage from tear- 
ing, especially in crying children, this method is still used routinely by many 
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examiners. Although only a very small amount of tissue is removed, a fine 
bore hypodermic needle being used, parasites are almost invariably present 

and easily found. . 

5. In the bone marrow. Aspiration of tibial marrow was first carried 

out, but because of the thickness of the cortex this site was impractical. Ex- 
amination of the bone marrow for Leishman-Donovan bodies did not become 
popular until the introduction of sternal punctures. Our use of this method 
was initiated by an article by Chung 40 in 1938. We have employed the 
usual technic in making sternal punctures. A fine caliber spinal puncture 
needle which had been shortened to approximately one inch in length was 
used. A few drops of marrow were withdrawn by a small syringe. The 
marrow was spread on a clean slide and was stained by Wright’s or Leish- 
man’s stain. A longer time is necessary than for blood cells, as the parasites 
absorb the stain more slowly. (This method has also proved valuable in 
the diagnosis of malaria in difficult cases.) 

In* case the sternal smears were negative, then leukocyte counts, hemo- 
globin determinations and water tests were done. If these were character- 
istic of kala azar and if the spleen was enlarged, there was ample indication 
for treatment. On the other hand, if these were all negative but if the spleen 
was enlarged, a liver tap was done. In case this also was negative, the pa- 
tient was told to return in one month for a further examination. However 
such instances were rare. At times a second sternal puncture was carried out 
instead of a liver tap. 


Table IV 


Sternal Punctures and Liver Taps 


Sternal Puncture 

Positive 

Negative j 

Total 

Liver Tap 

Positive 

Negative 

Total 

First 

Second 

452(81%) 

3(38%) 

105(19%) 

5(62%) 

557 

8 

Original 

After sternal 
puncture 

2 

24(53%) 

21(47%) 

2 

45 


6- Leishman-Donovan bodies are also found in the tonsil and nasal 
smears," and also in the feces. Owing to the difficulty of finding them, 
these examinations are of only experimental interest. 

Differential Diagnosis 

» 

wi WlK .' n tIie Parasites are found there is no question as to the diagnosis. 
When they are not identified and other supportive findings are absent, which 
is infrequent, the question of diagnosis arises. Chronic malaria, Band’s 
syndrome and schistosomiasis (prevalent in the Yangtze valley) should be 
considered. More acute infections, such as malaria, typhoid fever, Malta 
and relapsing fevers, may also be simulated by kala azar. 
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Complications ' ■ 

When a remission followed treatment the patient rarely had any sub- 
sequent illness.. Therefore other diseases were coincident with the kala azar 
itself. Complications were relatively more common in adults than in chil- 
dren. Most patients with complications had a resistance lowered by a 
protracted disease, and also had an especially low leukocyte count with which 
to combat the invading organisms. When children were attacked, they 
seemed better fitted to resist the added disease, even when quite ill from the 
kala azar. Naturally most complications occurred in children as their num- 
ber was so much greater. - , 

The following table includes the most frequent complications and causes 
of death observed in the 585 patients. As many patients had more than one 
complication, there was a greater number of these than the number of 
patients thus affected. Practically all new patients who were severely ill were 
admitted to the hospital. Out of the entire group there were 30 known - 
deaths, a mortality rate of 5.1 per cent. Four of these were in clinic patients, 
three of whom had no complications. 

Table V 


Complications 


Diseases 

Surviving 

Deaths 

Clinic 

Admissions 

Pneumonia (all forms) 

3 

12 

9 

Acute bronchitis 

15 

5 


Acute pharyngitis 

5 

1 

1 


5 

7 I 

3 



2 

3 


15 

5 

1 



1 - 



12 

2 



3 

7 

1 



6 


4 

1 



4 



4 

2 







Other complications were lung abscess, acute pleurisy, pulmonary tu- 
berculosis, empyema, acute laryngitis, diphtheria, bacterial endocarditis, polio- 
myelitis, gonorrheal conjunctivitis, acute cervical adenitis, synovitis, parotids, 
chickenp'ox, idiopathic purpura, streptococcic and staphylococcic bacteremia 
and erysipelas. Deaths also occurred with pulmonary tuberculosis, em- 
pyema, pleural effusion, Ludwig’s angina, bacterial endocarditis, intestinal 
hemorrhage from typhoid fever and advanced anemia. 

Special mention should be made regarding the complication of noma. 
This dreaded condition has been the. cause of death in many patients, whereas 
in others it has apparently resulted in a remission (cure). In our series it 
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occurred only in one patient over the. age of 15, which corresponds with the 
observations of others. Infrequently older men are seen with noma scars 
and state that when young they had enlarged spleens which disappeared 
without treatment after the noma had healed. Clow 19 mentioned the fre- 
quency of bronchitis and dysentery in 100 cases, 14 of whom had noma with 
a death rate of 64 per cent. . Fan and Scott 17 reported a 15 per cent mortality 
rate in 20 cases of kala azar with noma. Two of our three deaths in pa- 
tients with noma occurred shortly after admission before treatment was 
started, and seemed to be due to a severe toxemia from the infection. In 
the third patient treatment had been completed and there was a rise in hemo- 
globin and leukocyte count before the patient succumbed to heart failure 
following bacterial endocarditis. 

Relapses and Immunity . 

Although each patient was told to return a month after treatment was 
concluded for an examination and sternal puncture, so few followed this ad- 
vice that it does not seem worthwhile to make a detailed report of these cases. 
It is probably safe to say, however, that those patients who successfully com- 
pleted treatment without any mishaps returned home to regain good health. 
Those who did return for reexaminations frequently still showed Leishman- 
Donovan bodies in their marrow. If the general condition was good, this 
finding was disregarded for the time and the patient was told to return in 
another month for a second smear. In such cases this was usually negative. 
(It has already been mentioned that the parasites disappear from the marrow 
more slowly than from the spleen and liver.) Therefore, although for diag- 
nosis the finding of the parasites was of supreme importance and the other 
blood changes and symptoms were secondary, in determining relapses it was 
more important to check the leukocyte count, hemoglobin and general con r 
dition. Provided these were favorable, the continued presence of parasites 
did not indicate that the disease had not been treated satisfactorily. On the 
other hand, in cases which presented a continued leukopenia, cachexia and 
anemia after treatment, even if parasites were not found, a second course of 
treatment was seriously considered. 

In this series there occurred six known relapses. Three of these appeared 
several months after treatment, and would therefore seem to be due to in- 
sufficient dosage. The other three had an apparently normal health period 
ranging from 6 to 24 months, during which time there was not only a re- 
mission of clinical symptoms, but also an absence of parasites in the marrow 
and liver smears. We may consider that such cases, in spite of a long re- 
mission period, are also probably relapses due to insufficient treatment, al- 
though there is some possibility of a reinfection. 

Immunity . The work on this problem is still largely in an experimental 
stage and is bound up with the apparent equivalence of L. cams and L. 
donovam. Chung and Wang 32 cured five hamsters of L. donovani infection, 
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aft er which two of these were relatively and three completely, immune to 
reinfection with L. cams , the controls having died. Chung 80 in cross com- 
plement fixation examinations found that antigens of L. donovani and L. 
cams gave equally strong positive complement fixations, supporting the theory 
that the two forms of leishmania are identical. Wang and Chung 47 treated 
13 hamsters having kala azar with 20 grams of neostibosan per kilogram. 
(This is 400 times the dose used for man, which is about 50 mg. per kilo.) 
In this series they obtained only a 47 per cent cure after six months.. Out 
of these, six became partially immune to a second infection , and four com- 
pletely so. The excretion of antimony may be faster in hamsters than in 
man, and this may account for the need of larger doses, and a lower rate 
of cure. 

Prophylaxis 

This is based on what is known of the epidemiology of the disease and 
would consist of the eradication of dogs with leishmaniasis, the removal of 
such conditions as would contribute to -the breeding of sandflies, and the 
isolation of cases. 

Course and Prognosis 

In China the course of the disease is long. After a variable period of 
normal activities the patients become weak, emaciated and anemic so that 
they are unable to work or play. Fever accentuates their anorexia and 
augments these symptoms. However, they remain ambulant until some 
complication supervenes and death ensues. < Only three of our cases die'd of 
uncomplicated kala azar. Under treatment, if there are no complications, 
a remission follows in an almost unbelievably short time considering the 
length of illness in most patients. When treatment was first started, in some 
patients there was found an actual enlargement of the spleen or tenderness 
on palpation. It is an interesting question whether or not this is associated 
with the stage of proliferation described by Wang 4 " in hamsters undergoing 
treatment. In approximately one-third of the patients there occurred a rise 
of temperature after the first or second injection. This was brief and may 
have been due to the drug. After the fall in temperature there followed an, 
increase in leukocytes and hemoglobin. Clow 18 reported an average increase 
of 2,510 leukocytes and 4.5 per cent hemoglobin during treatment in 100 
cases. After discharge the patients regained strength and weight, the 
spleens gradually became smaller and within a few months children were once 
more able to play and adults return to their occupations. 

Treatment 

It has been only a few decades since multivalent antimony compounds 
became available. Thereupon kala azar could be adequately treated with 
a rate of cure of 90 per cent-or more, and with little fear of drug reactions. 
Prior to this, treatment was risky and unsatisfactory. 
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To produce leukocytosis. With, the discovery of leukopenia it was believed that 
a remission would follow an increase in the white cell count. In order to accom- 
plish this a number of methods have been employed. In Syria a seton was introduced 
through the skin over the spleen by which means a permanent sinus was kept drain- 
ing. 43 In China a large number of patients come in with a, plaster of local 
medicine applied over the enlarged spleen. Whether or not there is any effect on the 
leukocytes cannot be stated. 

Physicians have also tried to produce leukocytosis by injections . of sodium 
nucleate, staphylococcus vaccine, or by camphor, creosote and turpentine in olive oil. 
Hu 48 studied the influence of parenteral injections of dead bacteria and foreign pro- 
teins on experimental kala azar infection in hamsters. His experiments showed a 
larger spleen in these hamsters than in a series of untreated controls, because of a 
reticulo-endothelial proliferation and cell infiltration, but with fewer parasites. 

To eradicate the parasites'. Tartar emetic was probably the first antimony com- 
pound used in the treatment of kala azar. It was given in a 1 or 2 per cent solution 
intravenously, starting with doses of 0.5 increased to 3 c.c. Three injections were 
given weekly over a period of nearly four months, until a total dosage of 2 to 4 gm. 
had been administered. Many reactions and complications occurred, especially 
broncho-pneumonia. Similar doses of the heavy salt of sodium antimonyl tartrate 
were used by Muir. 43 This drug was less toxic, and produced remission of fever in 
a month. 

Urea stibamine has been used chiefly in India, with no ill effects, but it seems 
that little of the compound has been available in China, although one observer 40 
gave a short report on its effect. He stated that it was more potent and more toxic 
than neostibosan, and was not so well standardized as the antimony content varied 
from 20 to 43 per cent. 

Neostam is a pentavalent antimony compound which was used exten- 
sively in many if not in most of the largest kala azar clinics in China. Its 
dose is based on body weight, being approximately one gram for each 33 
pounds. Although many who used it reported that reactions were unusual, 
we did not find its use in the clinic feasible because of severe vomiting and 
at times diarrhea. Clow 10 also mentioned vomiting as a distressing reaction. 
Bed patients rarely react to it, but as most of our patients were treated in the 
clinic we gave it to a smaller portion of the entire series. There were sev- 
eral hundred of these, and they responded as satisfactorily as did the others 
who received neostibosan. However, many of this group suffered an ac- 
centuation of their bronchitis under neostam, which rarely occurred with 
neostibosan. 

Neostibosan (diethylamine p-aminophenyl stibinate) containing 42 per 
cent antimony was the drug which we used most regularly as reactions were 
mild or absent and as it was uniformly effective. The dose was similar to 
that of neostam, although with children under 33 pounds a full gram was 
given, and three grams cured adults weighing up to 110 pounds. Usually 
tie largest dose employed was 3.5 grams, although for a period we occa- 
siona ly gave as much as 4 grams. This was still a smaller dose than some 
others, have used, but our results would seem to justify it. 

. ,. Ch 1 mc i ? a ! ients received three injections a week on alternate days with 
individual injections varying from one-fifteenth of the total dose at the out- 
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set, to one-eighth toward the last of the course. Children usually finished 
the treatment in nine injections, and adults in eleven. In-patients received 
daily injections as they could be kept in bed and their condition observed 
more accurately v These completed their treatment in 13 to 16 days as some-' 
what smaller doses were given daily than when administered every other day. 

The dangers of a routine system of dosage based on weight are many, 
as individual variations require readjustments in many instances. We tried 
to accommodate the dose to such variations, but no doubt sometimes failed. 
Occasionally a larger amount of antimony is needed, especially in those who 
are more severely ill, but not necessarily in those with a longer history. 
Practically all injections were given intravenously in 0.5 per cent solution 
because when the drug is given intramuscularly sterile abscesses may occur. 

Antimony is definitely contraindicated in the presence of jaundice, 
hepatitis, nephritis, or pneumonia. Although in the presence of bronchitis 
treatment was given, the patient was admitted as pneumonia might ensue. 
If we had withheld treatment in all cases of bronchitis, many would have 
been left untreated. We also gave the drug in the presence of ascites with- 
out any untoward reactions. 

Whether or not it is advisable to withhold treatment in the presence of 
noma seems to be an undecided question. Some authorities advise this, 
and await the limitation of the process. Chu 49 and Fan and Scott 17 con- 
tinued routine treatment not only without misadventure, but even with good 
results. This is the procedure we followed, and neither did we meet with 
any adverse reactions, but rather found that these patients responded well 
with an early limitation of the necrotic process. 

In conclusion it must be admitted that so little is known of the antimony 
concentrations necessary to be parasiticidal^of its storage in the body and of 
its elimination rate that treatment is based on purely empirical grounds. It is 
hoped that in the future there will be introduced suitable analytical methods 
which will answer these questions. 

Conclusions 

1. Kala azar is endemic throughout north China with an especially high 
incidence from southern Shantung' to the Yangtze River. The disease seems 
to follow in the wake of famine, flood, drought and war. 

2. It is most common below the age of 15, although this series contained 
an unusually large number of patients from 15 to 40 years of age. Most of . 
the patients are from the farmer or coolie class living in small villages. 

3. A study of the epidemiology points to the sandfly as vector, and the 
dog as reservoir host for the parasites. This is borne out by (a) the ability 
of Phlebotomus chinensis to receive and retain the parasites even in the ab- 
sence of blood, O) the growth of flagellates in the intestine of the fly and 
their forward extension into the proboscis, (c) the apparent identical nature 
of Leishmania canis and donovoni as revealed by similar complement fixation 
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reactions, and ( d ) direct transmission of the disease to man through the bite 

of infected flies. „ 

4. The most important physical signs are an enlarged spleen usually 

reaching to the umbilicus within 12 months, a low grade fever with tachy- 
cardia, an anemia most pronounced in children with a longer illness, and a 
leukopenia which is more marked in the older and more chronic cases. All 
uncomplicated cases remained ambulatory. 

5. Sternal marrow smears were positive in 81 per cent of 557 ex- 
aminations, and constituted the most valuable means of diagnosis. 

6. Complications were more frequent in older patients with a more 
protracted history. The most common of these were pneumonia, amebic 
and bacillary dysentery, bronchitis and noma. 

7. There were 30 known deaths in 585 patients, a mortality rate of 5.1 
per cent. Only three of these succumbed to kala azar alone, the remaining 
having complications, the most frequent of which was pneumonia. 

8. Six relapses were known to have occurred, three within a few months 
and three after a period of normal health and negative laboratory findings 
extending from 6 to 24 months. 

9. Prophylaxis should consist of eradication of sandfly breeding places, 
removal of infected dogs and segregation of patients. 

10. The course of the disease is chronic. Untreated cases gradually lose 
weight and strength until their debilitated condition makes them subject to 
some complication which is usually the cause of death. Kala azar responds 
readily to antimony treatment even in patients with a chronic infection. 

11. Our treatment has consisted in the use of pentavalent antimony, 
compounds (neostibosan and neostam), giving approximately one gram per 
33 pounds of body weight in 9 to 16 intravenous injections of a 0.5 per cent 
solution. Very few reactions occurred with neostibosan except a brief fever 
at the outset of treatment. Gastrointestinal upsets were common in clinic 
patients receiving neostam, although these were rare in in-patients. After 
treatment the parasites disappear more slowly from the bone marrow than 
from the liver and spleen. Antimony is contraindicated in the presence of 
jaundice, hepatitis, pneumonia, or acute nephritis. 

12. Before a sound rationale of treatment can be laid down, more in- 
formation must be obtained concerning the least concentration of the drug 
which is parasiticidal, its storage in the tissues and rate of elimination. 
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PERIARTERITIS NODOSA: OUR PRESENT 
KNOWLEDGE OF THE DISEASE * 


By Marsh McCall, Major, M.C., F.A.C.P., and John 
Winthrop Pennock, Major, M.C., F.A.C.P., 

White Sulphur Springs, West Virginia 

\ 

In these days of chaos it may be stimulating to turn from subjects re- 
lating to war to a topic which dates from 1866, when Kussmaul and Maier 1 
observed their first patient with arteritis. In their classical protocol a de- 
scription of periarteritis nodosa is given in a patient who had enteritis, 
nephritis, and neuritis. In 1939 Harris, Lynch, and O’Hare 2 reviewed a 
total of 101 cases of periarteritis nodosa which had been reported in the 
English literature up to that date.. From 1939 to 1942 we observed a group 
of seven male patients who came to autopsy with necrotizing lesions of the 
arteries and veins involving many organs, and this interest was further 
stimulated by our observation of five male patients who came to postmortem 
examination in a period of two months at Walter Reed General Hospital.! 
Since the beginning of the present, war more than a score of soldiers have 
come to autopsy with this disease entity, the diagnosis being frequently made 
before death. J This fact emphasized our belief that the disease is not the 
rarity that it was once thought to be. 


Etiology 


The etiology of this disease is unknown. Syphilis was long thought to 
be a causative factor, but this belief has not been borne out This contention 
was largely based upon the observations of Chvostek and Weichselbaum, 8 
whose patient had pupillary changes associated with encephalitis. In 1925 
Gruber 4 reported his group, two of whom had positive serologic reactions. 
So far as we are able to determine from - the literature, no observer has 
demonstrated a spirochete in a patient with necrotizing arteritis. It seems 
unlikely that syphilis plays any role whatsoever. A few clinicians have asso- 
ciated allergic manifestations with this disease. Harris and his associates 
have found allergy associated with 15 per cent of their patients. Rackemann 
and Greene 6 made a report at the Association of American Physicians, in 
1939, relating the close association of asthma with periarteritis nodosa. Von 
Haun 6 and Harris 7 have been able to produce similar lesions in the arteries 
of rabbits by injecting the animals with bacterial products. There were 


* Read at the Columbus meeting of the American College of Physicians, May 14 , 1943 . 
From the Medical and Pathological Services of the Ashford General Hospital, West 

Virg f We gratefully acknowledge the assistance of Dr. Margaret Bevans of Bellevue Hos- 
pital, New York City, and Lieutenant William R. Randall of' Walter Reed General Hospital, 

Washington, D. C., in the preparation of the pathological data. 

J Personal Communication, Colonel James E. Ash, Army Medical Museum, Washington, 

D. C. 


628 


PERIARTERITIS NODOSA . 


629 


many points of similarity in our group suggesting a common infectious or 
toxic origin. The wide dissemination of the lesions, affecting the branches 
of the middle and small caliber vessels of almost every organ, has influenced 
us in our belief that they have a toxic etiology. The toxic origin of this 
morbid process has been thoroughly discussed by us. 8 

Clinical Manifestations 

The clinical symptoms of our group were protean, because so many 
organs were involved. The onset was insidious, and often appeared sub- 
sequent to some obscure infection. The chief symptoms have been malaise, 
anorexia, asthenia, myalgia, and weight loss (figure 1). There was mod- 
erate weakness and cachexia. The temperature curve was either septic with 
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Fig. 1. Signs and symptoms of periarteritis nodosa (our series). 


Myalcfi a. 1 
Loss of UJ eight I 
Palpit-atiorv | 
Dyspnoea I 
F<z.vo.r 


chills or was of the low, irregular variety. Complaints referable to the 
gastrointestinal tract were frequently encountered, but loss of appetite and 
vague abdominal distress were the most common problems. Ulceration of 
the mouth and diarrhea were less frequently noted. Evidence of cardiac 
involvement included precordial distress, palpitation, tachycardia, and con- 
gestive failure. Pericardial friction rub appeared late in the course of the 
disease on two occasions. The peripheral vessels were sclerosed far beyond 
t e numerical age of the patient. There were signs of acute or chronic 
nephritis, with hyaline and granular casts, albuminuria and hypertension. 

eripheral neuritis and paresthesias were sometimes seen early in the course 
o tie disease. Obviously, all of the symptoms and signs cannot be enu- 
merated since necrotizing arteritis may mimic, at the same time, one or 
several diseases depending upon the organs affected (figure 2). For this 
reason we have scrutinized arterial changes in every young male with par- 
“ Pulsating subcutaneous nodules, thickened peripheral arteries, 

dm unshed or absent pulsation in a peripheral artery, gangrene, and Ray! 
naud s phenomenon, assorted with arterial obstruction, were suggestive and 
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helpful signs. The clinical picture in our patients varied strikingly, depend- 
ing on the distribution and severity of the vascular lesions. In male pa- 
tients with obscure, bizarre, and contrasting symptoms suggesting cachectic 
or infectious disease, the possibility of necrotizing arteritis was always con- 
sidered. 
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Fig. 2. Organs involved in periarteritis nodosa (our series). 

Pathological Manifestations 

1. Pulmonary manifestations. Ophuls 9 demonstrated extensive involve- . 
ment of the pulmonary arteries and infiltration of the pulmonary parenchyma. ' 
in his patients. In Gruber’s series, four patients showed thromboses in the . 
pulmonary vessels. In 1933 Herrmann 10 reported certain pulmonary 
changes in the roentgenogram of a patient with periarteritis. However, 
Herrmann’s patient had suffered with severe asthma, whereas none of our 
patients had a history of any such allergic state. Our first patient had nor- 
mal chest films until late in the course of the disease,, when small conglomerate 
areas of increased density were noted at the bases, accompanied by diffuse 
infiltration, spreading out irregularly from the hilar zones (figure 3). As 
all of our later patients have died with bronchopneumonia, the roentgeno- 
grams taken before death revealed hilar and basal shadows of increased 
density, sometimes associated with areas suggesting cavitation and accom- - 
panied by a variable amount of pleural reaction. Pleural effusion . was . 
encountered in five instances, and empyema occurred just before death in a . 
32-year old soldier. Atelectasis was found bilaterally in several patients, 
but it was thought to be a terminal event associated with the pneumonic 
process. Large pleural effusions and empyema were rarely seen, but both 
bronchopneumonia and small effusions were regularly demonstrated. We 
believe that the pulmonary changes are frequently more extensive than roent- 
genograms and clinical observations disclose, and this was corroborated 
frequently at postmortem examination. 

2. Gastrointestinal manifestations. All of our patients complained of 
vague abdominal distress, frequently associated with anorexia, but rarely 
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with vomiting.' Terminally one soldier had two days of pernicious vomiting 
associated with right upper, quadrant rigidity and tenderness. At autopsy the 
appendix showed early gangrene due to thrombosis of the appendiceal artery.^ 
Small petechial hemorrhages were occasionally found in the stomach and" 
small bowel mucosa, -and frequently there were arterial changes in the celiac 
and mesenteric vessels. The right superior gastric artery was completely 
thrombosed in one patient who was only 26 years of age. Chronic pan- 
creatitis was noted in 50 per cent, as shown by increased fibrosis and small 
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a ,? Ti , G ' ?• Chest film taken six weeks before death shows no cardiac enlargement. 

A slight increase in the hilar shadows is noted. (B) Chest film taken of the same patient 
° ne J Ve , ek , pn . or t ? deat . h > re Y cals shght enlargement of the heart shadow. There is a marked 
mottled density throughout both lungs, which is prominent at the lung root and extends well 

pulmonaty Vessels' 7 ' ThCSC changes are often associated with extreme congestion of the 

aieas of fibrinoid necrosis, which may account for the frequency of ab- 
dominal distress, even though diarrhea was encountered rarely. Several 
pancreatic specimens showed numerous vessels obliterated by thrombi. 
1 tree of the patients included in Gruber’s study showed infarction with 

hemorrhage into the pancreas. Lamb 11 also mentioned infarction of the 
pancreas m his group. 

3. Hepatic manifestations. Upper abdominal cramps were complained 
requen y, ut it was impossible to determine whether this was due to 

Klotz - I T CHniCal jaUndice Was P resent ^ee instances, 
shmverl t ? W ° PatlCntS with J aundice ’ whose histological examination 

h nm c aZ ° f T hePatlC r, r ° SiS With hemorrha ^ and thrombosis of the 
hepattc arte! y. In one of his patients liver necrosis was associated with 



bjl MARSH .MCCALL AND JOHN WINTHROP PENNOCK 

thrombosis of the cholecystic artery, and portal fibrosis similar to that seen in 
cirrhosis of the liver. Kountz 13 observed a patient showing icterus and 
peripheral neuritis, whose cholecystic artery and vein revealed thromboses. 
Pass 14 reported that periarteritis- was the most frequent cause of infarction 
of the liver. Our specimens showed lesions in the hepatic vessels, but there 
was insufficient damage to produce cirrhosis. 

4. Endocrine manifestations. Weakness was a complaint common to 
all, and it was profound in four patients. Whether this complaint had any 
direct relation to the adrenal changes cannot be said. However, the small 
adrenal arteries were occasionally surrounded by thick cuffs of monocytes, 
polymorphonuclear cells and plasma cells. Phlebitis and periphlebitis were 
sometimes noted, and, occasionally, complete occlusion of a vessel was found. 
Involvement of the testicular arteries and veins was noted in our first 
patient. We have found fibrinoid necrosis of the vessels four times. Just 
what disturbance occurred in the reproductive physiology was not deter- 
mined. No lesions of the thyroid or pituitary vessels were found. 

5. Neurological manifestations. Peripheral neuritis, associated with 
gangrene, was noted in two patients. Uncomplicated neuritis was evident 
in four others. Some complained of weakness and extreme fatigability, 
with pain in the calves of the legs after exercise. Occasionally, tenderness 
along the peroneal nerves could be elicited without any reflex changes. 
Twenty of Gruber’s patients were said to have had peripheral neuritis, 
whereas only two of Spiegel’s 15 group had peripheral involvement. The 
blood vessels of the cortex were occasionally infiltrated with inflammatory 
exudate with moderate thickening of their Avails. Gross cerebral hemor- 
rhage was never observed. 

6. Renal manifestations. Moderate hypertension Avas.a constant feature, 
being noted in every patient in this series. Moreover, albuminuria, with 
hyaline or granular casts, was common to all. Nitrogen retention Avas 
present terminally in 60 per cent, but the degree of nitrogen retention was 
not sufficient to produce uremia. Urea clearance Avas diminished in those 
patients shoAving nitrogen retention. That renal involvement is common in 
arteritis was noted by Arkin. 10 All of Spiegel’s patients, who came to 
autopsy, had renal lesions. The lesions of malignant nephrosclerosis and 
those of chronic glomerulonephritis were occasionally encountered. These 
findings would suggest the vascular reaction in these kindred diseases might 
be caused by a similar toxin, or infectious agent. 

7. Cardiac manifestations. Precordial distress and palpitation were 
frequent complaints. Heart consciousness and dyspnea were relatively 
common. The heart Avas enlarged terminally in all patients. In one patient 
the cardiac shadow widened just a few days before death. Sections taken 
through the endocardium have revealed inflammatory changes in three in- 
stances. No Aschoff bodies Avere found, but the valvular lesions appeared 
similar to those seen in acute rheumatism. This is in agreement with Fried- 
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berg and Gross, 17 who recorded four patients with the clinical picture of 
rheumatic fever, showing the valvular and myocardial lesions generally re- 
garded as characteristic of rheumatic heart disease as well as valvular lesions 
characteristic of periarteritis nodosa. They believed that the arteritis in 
their group of patients was an expression of the rheumatic state. Both dis- 
eases probably have a common etiological factor, so it is conceivable that 



Fig. 4. Right axis deviation is indicative ot increased pressure in the pulmonary circuit. 
T-wave changes indicate myocardial change. 


these rheumatic lesions were due to necrotizing arteritis. It is a well known 
fact that verrucose vegetations are not specific of rheumatic carditis. Even 
Aschoft bodies may not be specific of the rheumatic state. Pericarditis was 
ound on four occasions, and in one instance it was associated with dilatation 
o the ascending arch of the aorta. Branches of the coronary artery and 
vein were thrombosed in two of our group. Abnormal electrocardiograms 
uere noted m the last weeks before death in all of our group (figure 4). 
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8. Cutaneous manifestations. Various skin lesions were found in 20 
per cent of these patients. Among these were .neurodermatitis, simple ery- 
thema, subcutaneous nodes and necrotic lesions. 

9. Joint manifestations. Joint pain or myalgia was common to all. 
Actual joint swelling was observed in two soldiers, but there was no evidence 
of redness. Painful nodules were biopsied whenever they were found. 
1 hese biopsies were never pathognomonic, but they revealed evidence of an 
inflammatory reaction about the small vessels. 

10. Laboratory manifestations. From a laboratory standpoint the data 
obtained were those frequently noted in many chronic diseases. It was 
usual to find a moderate leukocytosis, but we have seen the leukocyte count 
elevated to 45,000. Eosinophilia was found in three patients, the highest 
being 7 per cent. Abnormal urinary excretion was common to all, mani- 
fested by albuminuria, cylindruria, and abnormal cellular content. Nitrogen 
retention was evident terminally in 60 per cent. Staphylococcus albus bac- 
teremia was demonstrated in one soldier who had developed empyema due ' 
to the same organism. 

1 

Discussion 

Many early observers stressed the periarteritic characteristics of this 
morbid process. It has been shown that the periarteritic lesions, occasionally 
striking on gross examination, are not the essential lesions of the malady. 
We have found that involvement of any or all grades of the blood vessels 
themselves might occur. In fact, not only arteries, but also the veins were 
involved (figure 5). From this standpoint the term periarteritis has been • 
entirely too limited insofar as nomenclature is concerned. The disease, 
from a strictly anatomical point of view, may be divided into the macroscopic 
form which is recognizable from the obvious gross lesions, and the micro- 
scopic form which may be suspected indirectly by the multiplicity of lesions 
referable to the blood vessels. 

Until recently many of the less evident pathological changes were not 
observed on gross examination, and unless serial sections have been made, 
the area of necrosis may well have been overlooked. The characteristic 
lesions of necrotizing arteritis usually appeared in the small and medium 
blood vessels, affecting as a rule the inner portion of the media and the 
intima. With the involvement of the intima one expected subendothelial 
proliferation, and with involvement of the media, elastica disruption and 
necrosis of the muscle occurred. The necrosis has been of a peculiar . 
fibrinoid nature closely resembling that which has been observed in various 
manifestations of Libman-Sack's disease, malignant nephrosclerosis, and 
rheumatic fever. The kaleidoscppic manifestations of these diseases and the 
multiplicity of their lesions have been confusing. In patients with malignant 
nephrosclerosis one could very readily overlook the concomitant manifesta- 
tions of the malady discussed in this paper. In patients with active rheu- 
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Prognosis and Treatment 

There has been no specific treatment for this, disease. All of our pa- 
tients died. Sulfonamide therapy was used in seven patients without any 
appaient impiovement. Papaverine hydrochloride was useful as a vaso- 
dilator foi the relief of peripheral arterial spasm. Other opiates were used 
in combination with salicylate therapy for the relief of pain. Despite our 
unhappy experience, an occasional patient may survive. 

Summary 

We have reported the clinical manifestations.of periarteritis nodosa in a 
group of patients coming to autopsy. The disease should be considered a 
pathological entity. Fibrinoid necrosis of the media of the arteries and veins 
was observed, similar to the changes noted by Von Glahn and Pappen- 
heimer 10 in the peripheral blood vessels in rheumatism, and by Klemperer, 
Pollack and Baehr 20 in disseminated lupus erythematosus. 
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PERIARTERITIS NODOSA, WITH REPORT OF 
THREE CASES DIAGNOSED DURING 

LIFE * 


By Saul Solomon, Major, M.C., Milosh ICasich, Lt. Col., M.C, and 
Nathan ICiven, Major, M.C., Fort Dix, New Jersey 

Periarteritis nodosa is a disseminated but focal inflammatory disease of 
the smaller arteries, of unknown origin. It is almost invariably fatal. The 
true incidence of the disease is unknown since there can be no proof of the 
diagnosis except by histologic examination of tissues obtained by biopsy 
or at autopsy. It occurs with equal frequency in both sexes and is seen in all 
ages. The literature contains reports of approximately 300 cases, the great 
majority of which have been diagnosed post mortem. The increasing num- 
ber of reports dealing with the subject in recent years indicates better recog- 
nition of the disease rather than an increased incidence. This report con- 
cerns three cases which were diagnosed during life and confirmed by biopsy, 
autopsy or both. 

Etiology. The disease is inflammatory in nature but its etiology is un- 
known. It is certain that no one microorganism or toxin is exclusively re- 
sponsible. It seems more likely that any one of a number of different agents 
may initiate or lead directly or indirectly . to the disease. Rheumatic fever 
has been suggested by some authors u 2> 8 as the cause although the weight of 
evidence is against this. A more plausible explanation has been offered by 
Rich. 4 He described vascular lesions characteristic of periarteritis nodosa 
in five patients who, shortly before death, had hypersensitive reactions fol- 
lowing therapeutic injections of foreign serum, and in, one patient who had 
received prophylactic sulfathiazole treatment against aspiration pneumonia. 
Clark and Kaplan 6 reported two cases with similar vascular lesions follow- 
ing serum therapy. Other authors 0 have noted the association of the con- 
dition with asthma. The frequent occurrence of eosinophiles in the periph- 
eral blood and in the specific lesions is further supportive evidence. Thus 
it would seem that the disease is an anaphylactic manifestation, the arterioles 
being the “shock organ.” It is unnecessary then to look for a single direct 
explanation for all cases since many bacteria, drugs or toxins can act as the 
sensitizing agents leading to this disease. 

Clinical Picture. The clinical picture^ of the condition is extremely 
varied, and symptoms referable to many systems of the body are found. A 
brief consideration of the pathologic anatomy of this condition is essential 
for a proper understanding of the clinical disease. The term periarteritis 
nodosa is misleading since not merely the adventitia but all the coats of the 

.* Received for publication November 1, 1943. '' 
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vessels are involved and node formations are by no means an essential part 
of the disease. The fundamental pathologic change is an inflammatory 
lesion involving the medium and smaller arteries. Inflammatory cells, chiefly 
polymorphonuclear leukocytes, eosinophiles and lymphocytes invade the 

adventitia and soon involve the media. 

The four stages of the process are described as the degenerative, acute 
inflammatory, granulating and healing phases respectively. Different stages 
of the process may ,be seen simultaneously in an individual case. As a result 
of the arteritis, there may occur necrosis of the wall with hemorrhage, 
aneurysms or node formations, thrombosis with infarction and (as part of 
the healing phase) recanalization. 

The clinical and laboratory findings separate themselves into four large 
groups. First there are those occurring from the inflammatory process, 
such as fever, leukocytosis, general malaise, loss of weight, rapid sedimenta- 
tion rate, anemia, and in general the picture of fever or sepsis of unknown 
origin.’ 

Secondly one sees the symptoms which arise from the involvement of the 
arteries of particular organs, such as the heart (evidences of coronary artery 
disease, myocardial infarctions, heart failure), nervous system (peripheral 
neuropathy, visual disturbances, headaches), gastrointestinal system (ab- 
dominal cramps, vomiting, anorexia, bleeding, diarrhea), or kidneys (al- 
buminuria, hematuria, azotemia, hypertension). It is thus seen that any 
system and in fact all systems may be involved leading to almost any com- 
bination of symptoms that the imagination can conceive. It is this irregular 
and baffling symptomatology which has resulted in such confusion and mis- 
diagnosis during life. But if one gives the matter careful consideration the 
very protean nature of this symptom complex should lead one to con- 
sider this condition in the differential diagnosis of fevers of unknown origin. 

. The eosinophilia in the peripheral blood (in 15 to 20 per cent of the 
cases) and in the histologic sections- of the involved arteries comes under 
a separate category probably representing an allergic manifestation. Two 
of our three cases had eosinophilia which was not marked — 6 per cent and 
7 per cent respectively. The incidence of eosinophilia will vary with the 
frequency with which differential white cell counts are done. 

Palpable nodules along the course of subcutaneous vessels are helpful 
diagnostically when present, but they are not common. Two of our three 
cases had such nodules. Finally, in suspicious cases, a biopsy of a muscle 
should be done and careful histologic examination made of vessels in the 
removed tissue. The clinician should accept with caution a negative report 
since, as was noted m one of our cases, three separate biopsies failed to show 
any significant changes, although at autopsy there was no doubt about the 

diagnosis. Findings such as these serve to emphasize the focal nature of the 
disease. 

Specialists in different branches of medicine have reported the disease 
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as simulating well known clinical entities. Allen 7 reported an instance 
which simulated an acute abdominal inflammation so closely that operation 
was performed before the diagnosis was made. Wechsler and Bender 8 have 
written an excellent report on the neurological manifestations of periarteritis 
nodosa emphasizing the predominance of peripheral nerve lesions. One 
author 0 has even described a sigmoidoscopic diagnosis of the disease. For 
more complete descriptions of the clinical findings, the reader is referred to 
articles by Baker , 10 Jones , 11 and Appelbaum and Kalkstein . 12 

Treatment. There is no known therapy for the disease. Goldman, 
Dickens and Schenken 13 reported the apparent cure of a case with sulfa- 
pyridine. This must be viewed with some skepticism in view of the fact that 
occasional instances of spontaneous recovery have been reported . 14 Indeed, 
the finding of healed (recanalized) arteritis in routine autopsy studies is not 
a very rare occurrence. Since no specific therapy can be suggested, the treat- 
ment must be supportive and symptomatic. In view of the theory that 
allergy is the background of this disease, a careful search for an allergen in 
individual instances would seem to be in order. However it is questionable 
whether removal of the allergen or desensitization would serve any thera- 
peutic purpose. In one of our cases there was a positive finding of lead 
poisoning and in another instance the illness was preceded by an upper res- 
piratory infection. In all three of our cases, by the time the disease was 
diagnosed, it was too far advanced to give any form of therapy a reasonable 
chance for success. 

The following are the clinical protocols and brief autopsy findings of the 
three cases seen. 

Case Reports 

Case 1. A. D., a white soldier, aged 38, became ill during the first week of May 
1942, with pain in the back of the legs and arms, for approximately five days follow- 
ing exposure to rain and cold. There was also a history of loss of weight. The 
past history was irrelevant except for the fact that he had formeily worked as a 

He was admitted to Fort Dix Station Hospital on May 12, 1942, appearing pale, 
asthenic, and poorly nourished. Temperature was 99.6 F., and pulse rate 110. The 
upper respiratory tract and mouth were normal. The lungs were clear both on 
physical and roentgenographic examinations. The heart rhythm was regular and no 
murmurs were heard. The blood pressure was normal. Abdominal examination in- 
cluding rectal was negative. He had pain and tenderness in the calves, thighs and 
biceps with no objective findings. The blood cell count showed 4,250,000 red cells 
with 80 per cent hemoglobin ; the white cell count was 7,800 with 59 per cent poly- 
morphonuclears and 31 per cent lymphocytes. The urine had a specific gravity of 
1.030 and no albumin or sugar was noted. The microscopic examination was nega- 
tive. Kahn reaction was negative. The sedimentation rate was 5 mm. per hour 
(Cutler method). The blood sugar, urea nitrogen, chlorides and Van den Bergh 

were normal. , . . . . 

The admission diagnosis was myositis, but his condition did not improve on bed 
rest and salicylates. During the first week of June he complained of anorexia and 
abdominal cramps. His temperature ranged from 99° F. to 100° F. by mouth. The 
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sedimentation rate was then 44 mm. per hour and the white cell count had risen to 
10 400 with a normal differential. The patient reported that one urine specimen was 
dark and smoky but the sample had already been discarded. Some nodules were felt 
along the course of the brachial arteries. A biopsy of the right biceps was done with 

negative findings. , , . . 

Although he had no cardiac symptoms, an electrocardiogram was made which 

showed low T waves in Leads I and III. This was inteipieted as suggesting myo- 
cardial damage. A clinical diagnosis was made of periarteritis nodosa although the 

biopsy had failed to confirm it. . 

Early in July he complained of numbness of both legs, and it was noted that 
he had foot drop on the left and decreased sensation to all modalities below the knee 
bilaterally, more marked on the left. On August 9, he had a generalized convul- 
sion and the fundi showed papilledema. He fell out of bed and suffered contusions 
about the face. This event was one- of the factors that led the neurosurgeon, at a 
later date, to consider the possibility of a subdural hemorrhage to account for certain 
of his neurologic findings. 

The blood pressure on August 10 was found to be 220 mm. Hg systolic and 
140 mm. diastolic. The spinal fluid showed 40 white cells per cubic millimeter, of 
which 70 per cent were polymorphonuclears and 30 per cent were lymphocytes. The 
Pandy and Kahn tests were negative but the colloidal gold curve was 5554321000. 

The patient became more confused and dull and complained of severe frontal 
headaches. He was transferred to Tilton General Hospital on August 13, because of 
the possibility of an expanding intracranial lesion. A bilateral occipital trephination 
was done on August 15 with negative findings. 

At that time the white cell count was 10,200 with 63 per cent polymorpho- 
nuclears of which 8 per cent were young forms, 28 per cent lymphocytes, 6 per cent 
eosinophiles, 2 per cent monocytes and 1 per cent basophiles. The specific gravity 
of the urine was 1.022 and a trace of albumin was found. There were a few casts 
and white cells present per high power field. The blood chloride level was 373 mg. per 
cent but the other chemical constituents of the blood were normal. The electrocardio- 
gram showed low. voltage of the T waves in Leads I and II and slight inversion in 
Lead III. A muscle biopsy done on August 15 showed normal findings. 

His history of having worked as a painter led us to consider the possibility of 
plumbism as the most likely diagnosis after periarteritis nodosa since this condition 
could explain the cramps, vomiting, hypertension, foot drop and convulsions. The 
-fact that he had been away from his occupation for more than one and a half years 
did not exclude the diagnosis. He had, partly by choice, been on a low calcium 
diet which would tend to mobilize any stored lead from the bones into the blood. 
There was some stippling of the red cells on one smear but no lead line was found on 
the gums. A twenty-four-hour urine specimen showed 12 gamma per cent of lead 
which was considered diagnostic of plumbism. 

The patient continued a downward course and became more stuporous. On 
August 26 blood was found to be oozing from the right trephine incision and ap- 
pioximately 25 c.c. of dark blood and clots were expressed from the incision. The 
patient died on August 27. 


The autopsy showed massive bilateral subdural hemorrhages which were con- 
sidered as probably due to the trephine operation, a rather unusual complication, 
i here were also old and recent pontine hemorrhages. The pia mater over the frontal 
lobes was fibrinous and thickened. The blood vessels of most of the organs studied 
S r^ e *-' aryln ^ f e == rees , 0 ^ inflammatory thickening, fibrinous degeneration, muscular 
i ruption, vessel occlusion with recanalization and infiltration of the vessel walls 
with various inflammatory cells, lymphocytes, plasma cells, histiocvtes, eosinophiles 
a d polymorphonuclear cells. The histologic appearance was characteristic of peri- 
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arteritis nodosa. The lesions were diffuse but patchy, and different stages of the 
process were observed, a few vessels showing acute inflammation but most of them 
showing the healing phase. The following organs were found to be involved: the 
heart (small coronary vessels), the liver, gall-bladder, spleen, pancreas, adrenals, 
Kidneys, testicles, lumbosacral nerve plexus, and vessels of the brain. 

Case 2 J M., a white soldier, age 47, was admitted to Tilton General Hospital 
on August 19, 1942, complaining of pain in the abdomen, loss of weight, fever, pain 
in the legs, weakness and chronic cough since June 1942. The past history was 
irrelevant. His habits were not significant except that he smoked 20 cigarettes daily. 
Because of the history of abdominal complaints, positive guaiac test in the stools and 
the barium enema which showed poor filling of the descending colon, a diagnosis had 
been made of carcinoma of the descending colon at his previous station. 

On admision lie appeared emaciated, temperature was 99° F., pulse 130, respira- 
tions 20. The skin was pale, dry and scaly. There was moderate clubbing of the 
fingers and some ankle edema. Phe mouth was edentulous. He formerly had worn 
false teeth but had lost them during a bout of seasickness in January 1941 on his way 
to Newfoundland and had never attempted to acquire a new set. The heart was rapid 
and showed occasional premature contractions. No murmurs were heard. The blood 
pressure was 146 mm. Hg systolic and 78 mm. diastolic. An electrocardiographic 
tracing on the following day showed an iso-electric T wave in the first lead and 
inverted T waves in the second and third leads. Wheezes and rhonchi were heard in 
both lungs. The abdomen was scaphoid and no abnormal masses were felt. The liver 
was three fingers’-breadth below the costal margin. Neurologic examination showed 
diminished knee-jerks and absent ankle-jerks. There was a bilateral foot drop and 
glove and stocking hypesthesia of all extremities. The fundi showed changes of 
arteriosclerosis and small old hemorrhages in the left eye. 

The urine had a specific gravity of 1.012 and contained- one plus albumin (0.031 
per cent), and 5 to 6 white cells per high power field. The blood chemistry values 
were essentially normal with the exception of serum albumin and globulin. The 
serum albumin was 2.8 grams per 100 c.c. of blood' and the serum globulin was 3.24 
grams. That ratio was maintained with minor variations throughout his illness. 
The red cells on admission numbered 4,600,000; the white cells numbered 12,800 with 
70 per cent polymorphonuclears, of which 17 per cent were young forms, 27 per cent 
lymphocytes, 2 per cent monocytes and 1 per cent eosinophiles. The white cell 
count was never markedly elevated, although on one occasion in December it reached 
16,600. The maximum shift to the left of the Schilling index was 30 per cent young 
forms; the highest percentage of eosinophiles noted was 7 per cent. The blood sedi- 
mentation rate was 26 mm. per hour by the Cutler method and remained elevated 
throughout the illness. The spinal fluid obtained on September 4 was normal. 

Roentgenograms of the chest were normal with the exception of congestive 
changes at the base of the lungs. The gastrointestinal roentgenograms and barium 
enema were normal. Gastric analysis showed absolute achlorhydria. 

At first it was thought that his emaciation and peripheral neuropathy were due 
to vitamin deficiency since he had been without teeth since January 1941. However, 
he continued to have an irregular fever of 98 to 102° F., and failed to improve despite 
the use of massive doses of vitamins. Hence, on October 13, 1942, for the first time a 
diagnosis of periarteritis nodosa was made on clinical grounds.. A biopsy of the left . 
gastrocnemius muscle was done on October 21. The pathologist reported finding 
muscular degeneration and diffuse disease in the small arteries characterized by 
thickening and thrombosis with some perivascular infiltration with lymphocytes and 
histiocytes, which he stated would be compatible with the healing phase of peri- 
arteritis nodosa. A second biopsy of the gastrocnemius muscle was done three weeks 
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later and showed similar changes except that the vascular changes were more severe 
and appeared to be more inflammatory in character. ’ . 

When the patient first came under observation he had hypostatic pulmonary con- 
gestion. enlargement of the liver, edema of the ankles, and markedly increased cn- 
culation time. The T wave was iso-electric in Lead l and inverted in Leads II and 
III. These signs and symptoms did not change following digitalization and bed rest. 
He had several transfusions which did not improve his condition materially. On 
November' 23, he had severe pain and tenderness over the testicles which were 
relieved by sedation and the use of an adhesive support. On December 26 it was 
noted that he had petechiae on both arms and hands. The clinical course was pro- 
gressively downward. A pericardial friction rub was heard on January 29. He 
developed pulmonary edema and died on January 30, 1943. 

At autopsy the outstanding gross finding was marked wasting and atrophy of 
all body structures and viscera, except for the heart which showed moderate hyper- 
trophy. Acute serofibrinous pericarditis was present as well as periarteritis nodosa of 
the smaller branches of the coronary arteries, with microscopic myocardial infarc- 
tions both old and recent. 

Microscopically, vascular lesions of periarteritis nodosa were found widely dis- 
seminated; some of the vessels showed acute lesions whereas others showed the 
healing stage with thrombosis and recanalization. Infarctions were found in the 
liver and kidneys. The vessels of the peripheral nerves and of the testicles and 
prostate were found to be involved which adequately explained certain of the 
prominent clinical symptoms. 

Case 3. F. M., a white male, age 26, was admitted to Fort Dix Station Hos- 
pital on April 15, 1942 with a complaint of generalized muscular aches and pains of 
four days’ duration. On examination he had an injected throat and tenderness of the 
muscles around the elbows. The rest of the examination was negative. The heart 
rate was rapid and a soft systolic murmur was heard at the apex. The blood pressure 
was 120 mm. Hg systolic and 80 mm. diastolic. The electrocardiogram was normal. 
Roentgenogram of the chest was normal. The sedimentation rate was normal. 
Urinalysis showed a specific gravity of 1.026, no albumin or sugar, but some white 
and red blood cells. The blood count was 4,980,000 red cells with 90 per cent hemo- 
globin and 8,000 white cells (differential count not done). The blood chemistry 
including serum albumin and globulin was normal. The patient had a persistent low 
grade fever and the usual agglutination tests were negative. 


On May 6, he complained of pain in the right testicle and burning pain on 
urination which subsided spontaneously in a few days. On May 17, he complained of 
chest pain and abdominal cramps and it was noted that he had lost 23 pounds. He 
also had numbness of the right first, second and third fingers and developed nodules 
on the medial aspect of the right arm and along the shins and ankles. He continued 
to show a septic type of fever and developed stiffness and numbness of the hands and 
feet. The red cell count was unchanged, but he now had a leukocytosis of 16,200 
with 81 per cent polymorphonuclears and 19 per cent lymphocytes. The diagnosis of 
periarteritis nodosa was postulated and a biopsy of the right gastrocnemius was done 
wmch showed several thickened blood vessels infiltrated with polymorphonuclear 
cells and lymphocytes surrounded by fibrous tissue. One vessel, a -vein, was throm- 
iiodosa and Palt 7 recanalized> The Pathologic diagnosis was made of periarteritis 

. Th . < ". tem P erat -ure became higher and more irregular and the numbness in the 
^ en T eS mCreaSe , d ’ Particularly in the left foot. He complained of severe ab- 
i mal cramps and pam in the elbows and ankles. On June 12, he became cold 
ammy and nauseated and had pin-point pupils. Tympanites developed the pulse 
became imperceptible, and he gasped for breath. Death occurred that eveSng 
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At autopsy the immediate cause of death was found to be acute massive sub- . 
capsular hemorrhage of the left kidney and the right lobe of the liver. The heart 
was normal. The lungs showed moderate hypostatic congestion. There were sev- 
eral sharply outlined areas of hemorrhage in the spleen. There were lesions char- 
acteristic of periarteritis nodosa in the smaller blood vessels of the diaphragm; the 
ileum, liver, spleen, pancreas and kidneys. 


Summary 

Three cases of periarteritis nodosa diagnosed during life and confirmed 
at autopsy are reported. The clinical features and differential diagnosis are 
discussed. The diagnosis should be considered in patients with prolonged 
fever of unknown origin who have irregular and baffling symptoms referable 
to many systems of the body. A biopsy of any readily accessible tissue such 
as the gastrocnemius muscle will usually reveal characteristic changes in the 
smaller arteries. Negative findings do not eliminate the possibility of peri- 
arteritis nodosa. 

The etiology of the disease is unknown though it seems likely that the 
disease occurs as an allergic reaction to many different antigens, the arterioles 
being the shock organ. There is no specific treatment. Most of the well 
advanced and recognizable cases end fatally. 
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AN ELECTROCARDIOGRAPHIC STUDY OF CARDIAC 
AGING BASED ON RECORDS AT REST AND 
AFTER EXERCISE * 


By Milton Mazer, Captain, M.C., A.U.S., and John A. Reisinger, 
Lieutenant Commander, M.C., U.S.N.R., F.A.C.P., 
Washington , D. C. 


It is often assumed that changes in the heart accompanying the aging 
process may be mirrored by the electrocardiogram, and that tracings in aged 
individuals should be interpreted with less rigid criteria than in the young. 
There is actually little evidence to support this view. Most, of the studies 
which purport to show more electrocardiographic abnormalities in the latei 
age groups are based on either “non-cardiac hospital patients or on series 
of routine tracings of inadequately studied individuals. The careful study 
of Larsen and Skulason 1 avoided most of the sources of error of previous 
investigations. In a group of 100 normal persons divided equally between 
the fourth and fifth decades they found little evidence for cardiac aging. 

■ The only statistically significant differences between the two age groups were 
the greater frequency of a saddle-shaped S-T segment and left axis deviation 
in the older. It must be noted that the age difference between the two 
groups was only 10 years. 

It has been thought that the imposition of a strain upon the heart might 
bring out electrocardiographic evidence of latent myocardial damage, and 
there is experimental support of this view. 2 In the main two methods have 
been used for the imposition of such strain, namely, oxygen deprivation and 
exercise. Because the rebreathing method used in the initial investigations 8 ’ 4 
induces an altering and uncontrolled degree of oxygen deficiency. Levy, 
Barach and Bruenn 5 devised an apparatus capable of providing a constant 
proportion of oxygen in the inspired air. In this and another study 6 Levy 
and his associates showed that oxygen deficiency so induced could cause 
T-wave depression and S— T segment deviation in normal individuals. Since 
the effects were often greater in patients with evidence of coronary insuf- 
ficiency they set up criteria for a normal response, suggesting the use of the 
method as a test for coronary insufficiency. Larsen 7 published the results 
of a similar study. 

Burnett, Nims and Josephson 8 administered a 10 per cent oxygen mix- 
ture (at the altitude of Denver, Colorado) to normal subjects between 21 
and 60 years of age but were able to show no significant differences in the 
electrocardiographic responses in the various age groups. In brief, no evi- 
dence for the existence of cardiac aging was demonstrated by this method. 


* Received for publication May 26, 1943. 
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In an earliei publication, May 0 had reported that <( the effect of oxygen de- 
ficiency, as measured by diminution in the height of the T-waves, lessens 
considerably with advancing age.” The validity of May’s conclusion has 
been questioned by Burnett and his associates. 8 Since he used the rebreath- 
ing method May was not able to state the degree of oxygen deprivation to 
which his patients were subjected, and in view of the fact that the metabolic 
rate is generally higher in younger individuals, it seems likely that his 
younger patients were subjected to greater anoxic stress than the older. 

The effects of exercise on the electrocardiogram of normal individuals 
have been studied, 10 ^ 1X ’ 1 " and the response of the T-waves and S— T segments 
described. The degree and frequency of electrocardiographic change pro- 
duced by exercise are generally greater in patients with diseased hearts. This 
method has apparently not been used to study cardiac aging. 

The present study had two objects : first, to determine whether the electro- 
cardiographic exercise response would give evidence of cardiac aging, and 
second, to establish standards for the electrocardiographic response to ex- 
ercise in a sufficient number of normal individuals. 

Experimental Subjects 

All of the subjects were men. The younger group consisted of 44 young 
adults who were applicants for the position of U. S. Border Patrolman. 
They ranged in age from 21 to 33 with an average of 24.8 years. Because 
of the standards of the examination ■ the minimum height was 68 inches; 
the maximum was 75.25 inches with an average of 70.5. The weight range 
was 132 to 223 pounds (average 170). 

The older group consisted of 44 veterans of World War I who were 
applicants for U. S. Government Life Insurance. They varied in age from 
39 to 56 years (average 46), in height from 63 to 73 inches (average 67.4) 
and in weight from 112 to 219 pounds (average 158). 

Each individual was subjected to a complete history and physical ex- 
amination. In addition, a urinalysis, blood Wass'ermann and Kahn tests, 
and a teleroentgenogram of the heart were done in each case. Only indi- 
viduals who were normal by these criteria and whose resting blood pressures ■ 
were below 150 systolic and 90 diastolic were included. Because of the 
nature of the examinations for which they were applicants, it was realized 
that there might be reticence in the free disclosure of symptoms on effort. 
An attempt to elicit such symptoms was made by a discussion of extra- 
vocational interests, hobbies and recreational activities of an athletic nature. 
Moreover, each individual was subjected to a two-step exercise test without 
producing unusual symptoms. 

Technic 

The records were made on a vacuum tube amplifier-oscillograph type of 
instrument. The sensitized paper was run at the standard late of 2a mm. 
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per second and the instrument standardized for a deflection of 1 cm. per milli- 
volt. The timer was checked and found to be running 1.5 per cent slow. 
Records were taken from the three standard limb leads and one chest lead, 
CF-4, with the patients lying supine. The chest electrode was circular and 3 
cm. in diameter. Its position on the chest was marked so that it might be ac- 
curately reapplied after the exercise. The patients were exercised with the 
limb electrodes in place, the lead connections being disconnected. As soon 
as the exercise was completed the patient resumed his former position on the 
table. The lead connections were made and- Leads IV, I, II and 1 III were 
taken in order. The electrocardiograms were recorded within three minutes 
of the cessation of the exercise. The exercise consisted of ascending and 
descending a standard two-step staircase as many times as each patient was 
able within 90 seconds. The average number of trips was 41.8 in the 
younger group and 35.2 in the older. No patient made fewer than 30 trips, 
none more than 48. 

The readings were made from the records with the aid of a magnifying 
glass whenever necessary. The height of several waves in each lead was 
measured to the nearest 0.025 mv. or one quarter of the smallest voltage 
unit on the tracings. The time intervals were measured to the nearest 0.01 
sec. In cases where the voltage varied phasically, due to respiratory move- 
ments, the range was recorded and the average computed. In cases in which 
sinus arrhythmia was present the longest and shortest R-R interval with 
their corresponding QRS and QT intervals were noted and averaged. The 
electrical axis was determined for each record by plotting the R and S waves 
in Leads I and III on the Einthoven triangle in the usual manner. 

Results 

The Electrocardiogram at Rest. A comparison of the electrocardiograms 
of the two age groups taken at rest reveals few significant differences. • Sinus 
arrhythmia was somewhat more frequent in the younger group. The 
P-waves and P-R intervals were not significantly different. Discernible 
Q-waves in Leads I and II did not occur with significantly greater frequency’ 
in either group. A discernible Q-wave in Lead III occurred in 28 records of 
the younger group and in 17 of the older, a difference which the chi-square 
test indicates is statistically significant. The greater frequency of Q-waves in 
Lead III in the younger group is probably due to the greater tendency to 
light axis deviation in the group. 18 There was only one Q-wave in Lead III 
that was significantly deep by Pardee’s criteria. 13 It was found in an older 
subject with a transversely placed heart and since its depth varied with 
respiration it is probably of no significance. 14 The average R-wave was of 
lower voltage in Lead I and of higher voltage in Leads II and III in the 
younger than in the older group. Related to this was the greater tendency to 
a rig ltward electrical axis (Einthoven) in the younger group. The 
average angle for this group was 59.0°, with a standard deviation of ± 23.5. 
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III the older group the average angle was 42.8° ± 27.3. The difference is 
statistically significant. There was no significant difference between the two 
groups in the duration of the QRS complex. 

Elevation of the S— T segment of 0.5 or more in the limb leads occurred 
in five instances, all in Lead II in the younger group. Depression of the 
segment below the isoelectric line was never more than 0.5 mm. The fre- 
quency of S-T interval depression was not significantly different in the two 
gioups. As shown in table 1 the average height of the T-wave was greater 


Table I 

Height of T- Waves before and after Exercise 


Leads 

Younger Group 

Older Group 

Before Exercise 

After Exercise 

Before Exercise 

After Exercise 

i 

2.12 

1.85 

1.77 

1.39 

ii 

2.84 

3.23 

2.32 

' 2.47 

hi* 

1.37 

1.66 

1.16 

1.38 

' CF-4 

4.69 

5.45 

4.40 

5.24 


* Cases in which waves are positive. 


in the younger group in each of the four leads, but only the differences in 
Leads I and II are statistically significant. The greater height of the T-wave 
in Leads I and II in the younger group assumes even greater significance 
when it is recalled that the electrical axis in this group was more “rightward" 
than in the older. The Q-T interval was not significantly different in the 
two groups. A linear formula was fitted to the entire data by the method 
of least squares after correction for the — 1.5 per cent error in the timer. 
The formula was 

QT—0.15 X R-R plus 0.22 

The Electrocardiogram after Exercise. A. The Effects of Exercise 
within Each Group. 

Sinus arrhythmia first appeared after exercise in two cases in the younger 
group and in six in the older. In the 13 records in the younger group in 
which it was present at rest it disappeared after exercise in five. It persisted 
after exercise in the one case in the older group. 

The changes in the P-wave due to exercise were not significantly dif- 
ferent in the two groups. It often decreased in voltage in Lead I and in- 
creased in Leads II and III. The maximum increase was 1.25 mm. In- 
version of the P-wave after exercise occurred only once in Lead I and no 
times in Lead II. Changes in direction were frequent in Leads III and 
CF-4. 

The P-R interval usually decreased in each lead in both groups after 
exercise. The decrease was generally greatest in Lead IV. This is probably 
due to the faster rate in this lead since it was the first taken after exeicise. 
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The QRS complex was almost always diphasic or triphasic both before 
and after exercise. The monophasic complexes which did occur were 
always upright. The presence of discernible Q-waves was not markedly 
affected by exercise. A significantly deep Q-wave in Lead III was seen in 
two records after exercise; in one it had also been present at rest. Sta- 
tistically significant changes in the voltage of the R-wave due to exercise oc- 
curred only in Leads I and CF-4 in each group. In both groups the waves 
became lower in voltage in both of these leads. 

The average electrical axis in the younger group became more “right- 
ward” after exercise. Changes of more than 5° to the right were seen in 32 
cases and to the left in one. In the older group" changes in both directions 
were common. Eighteen cases became more “rightward” and 14 more 
“leftward.” The average change for the group was not significant. 

The changes in the average duration of the QRS complex were minimal. 
It appeared to increase slightly in the limb leads and decrease slightly in the 
chest lead, but the changes were too small to be considered significant. 

Depression, of the S-T segment by exercise to below the isoelectric line 
from an initially positive or isoelectric position was seen in one or more limb 
leads in 49 tracings of the entire series. It was’most often seen in Lead II, 
33 times. In the chest lead it occurred in nine records. In the limb leads 
the S-T segment depression was greater than 0.75 mm. in only one record. 
In CF-4 the depression was greater than 0.75 mm. in seven cases; the 
greatest depression was 1.75 mm. Most often the depression in each 
lead was 0.25 mm. 

T-wave inversion in either Leads I, II and CF-4 occurred only once after 
exercise. A T-wave in Lead I of 4 mm. became — 0.25 mm. after exercise. 
There was no reason to question the normality of this subject. The single 
diphasic T-wave in CF-4 became upright after exercise. Changes in T-wave 
voltage of 0.5 mm. or more occurred frequently in those leads in which T 
is normally highest, namely, Leads II and CF-4. Most often T x became 
lower in voltage while T 2 , s and 4 became higher. The changes in Leads I 
and III were generally reciprocal in any one record. The average voltage of 
the T- waves before and after exercise in each group is given in table 1. The 
T-wave in Lead I appeared to become lower in voltage while those in Leads 
II, IIL and CF-4 became higher after exercise. These changes are statisti- 
cally significant in each instance except for T 2 in the older group. The 
statistical analysis was performed by solving for t by means of Fisher’s 
method for a unique sample. It is interesting to note that the average 
T-wave changes were opposite in direction in Leads I and CF-4. 

The Q-T interval after exercise altered with the increase in rate. How- 
ever, a linear formula fitted to the after exercise data by the method of least 
squares did not differ significantly from that for the control tracings. ' . 
b. Comparison of Changes in Younger and Older Groups. 
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The magnitude of the changes in the electrocardiograms due to exercise 
were compared in the younger and older groups by the appropriate statistical 
methods. The change in the voltage of the various waves was considered 
significant when the mean difference between the two groups was more than 
twice the standard deviation of their means. The frequency of various 
changes was compared by applying the chi-square test to a fourfold table. 
Differences giving a chi-square of more than 3.8 were considered significant. 

The changes in the components of the electrocardiogram due to exercise 
were generally of the same order of magnitude in the younger and older 
groups. In only a few components were the differences between the two 
groups statistically significant. The changes due to exercise in the younger 
and older groups were not significantly different in respect to the duration 
of the P— R and QRS intervals, the P- and T-waves, and the R-waves in' 
Leads I, III and CF—4. In Lead II the decrease in voltage of the R-waves 
in the younger group was significantly greater than in the older. The fre- 
quency of S-T segment depression in one or more of the limb leads was sig- 
nificantly greater in the older group. Such S-T segment depression was 
seen in 35 records of the older group and in 14 of the younger. The changes 
in the T-wave due to exercise were not significantly ’different in the two 
groups. 


Discussion 

The present study demonstrates but few significant differences between 
the electrocardiograms of males in the third and fifth decades. In tracings 
taken at rest significant differences between the two age groups were found 
only in the frequency of Q-waves in Lead III, the voltage of the R-waves in 
the limb leads, and the voltage of the T-waves in Leads I and II. The 
Q- and R-wave differences are to be related to the greater tendency to right- 
ward” deviation of the electrical axis in the younger group. The difference 
in electrical axis is probably due to a difference in the position of the heart. 
It should be noted the average height was less in the older group. The 
smaller height of the T-waves in Leads I and II in the older group must be 
considered to be indicative of cardiac aging, since any T-wave differences due 
to the variation in the electrical axis should be in the opposite direction. The 
analysis of the records secured after exercise gives additional evidence for 
cardiac aging. Significant S-T interval depression occurred more often in 
the older age group. 

Both of these differences, namely, the lower T-waves in Leads I and II 
and the greater frequency of S-T segment depression, are considered evi- 
dence of a lessened myocardial efficiency in the older subjects as compared 
with the younger. The known effect of myocardial disease on the T-wave 
and S-T segment supports this view. In addition, the administration of 
oxygen which may be presumed to increase myocardial efficiency, often in- 
creases the voltage of T-waves in normal subjects. 10 The studies on oxygen 
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deprivation and exercise cited above have shown that S-T segment depression 
is one of the characteristics of coronary artery disease. _ . . 

One of the primary purposes of the present study was to establish ci iteria 
for a normal response of the electrocardiogram to standard exercise. It. is 
obvious that if such a test is to be useful in the recognition of coronary in- 
sufficiency, the complete range of response of the normal individual must first 
be known. It has been found in the present study that though the alterations 
in the QRS complex due to exercise show definite average trends, there are 
individual variations in either direction. Hence, definite criteria for the nor- 
mal variation of this component cannot be established. With the S-T seg- 
ment the situation is quite different. The changes after exercise were more 
constant and the variations from the average were small. Except for the 
T-wave in Lead I in one case, all of the T-waves in Leads I, II and IV were 
upright after exercise. Low voltage of the T-waves in all of the limb leads 
or in the chest lead was not seen after exercise. 

From the data of the present study the following criteria for an abnormal 
electrocardiographic response to standard exercise in the age groups con- 
sidered are suggested : 

(1) Depression of the S— T segment by exercise of more than 0.75 mm. 
in Lead I, 1.5 mm. in Lead II, 0.75 mm. in Lead III, and 1.75 mm. 
in Lead CF-4. 

(2) Inversion of the T-waves in Leads I, II or CF-4. 

(3) Low voltage of the T-waves in all of the limb leads. 

Criteria 1 and 2 would appear to be the most useful and dependable. 
The criterion for the S-T interval depression is based on the extreme de- 
pression seen in. this series. Application of the statistical method with a 
range of three times the standard deviation from the mean gives substantially 
the same values as the extremes. Since, in general, the greatest degree of 
depression occurred in those cases in which the segment was slightly elevated 
initially, the final deviation after exercise was slightly less than the extremes 
given above. The criteria for the S— T interval change in this study are 
slightly more rigid than in that of Twiss and Sokolow. 12 It must be noted, 
however, that the “normals” in their study apparently included patients with 
heart disease (though not angina pectoris). 


bUMMARY 

The changes in the normal heart due to aging have been investigated b 
comparing, the electrocardiograms taken at rest and after exercise in 88 noi 
mal men divided equally between the third and fifth decades. The data wer 
treated by appropriate statistical methods and the significant differences be 
tween the two age groups determined. The differences which are considere 
e\i lence of cardiac aging are noted and discussed. Criteria are suggeste 
or the electrocardiographic response to standard exercise in normal subject; 
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LEUKOCYTOSIS AND THE S YMP ATHETICO- 
ADRENAL SYSTEM * 

By F. B, Clare, C. H. Cress, and E. Gellhorn,! Chicago , Illinois 

Although leukocytosis lias often been linked with the excitation of 
autonomic centers and the secretion of epinephrine (Muller, 1 Hoff 2 ) actual 
proof for this mechanism is rather inadequate. Walterhofer 3 showed that 
injection of epinephrine was followed by a neutrophilic leukocytosis which 
he attributed to the action of epinephrine on the bone marrow (cf. also 
Schon 4 ). Borchardt 5 likewise ' observed leukocytosis after epinephrine, 
but the physiological evaluation of these experiments is doubtful since this 
effect occurs only after administration of large doses of epinephrine and 
since similar effects may be obtained also after the injection of parasym- 
pathetic stimulants such as pilocarpin and choline. 

Several investigators have presented evidence that leukocytosis may fol- 
low stimulation of various parts of the central nervous system. Thus, 
Gotch 6 observed leukocytosis after injury of the . corpus striatum, the 
thalamus and hypothalamus. Similar experiments were recently reported by 
Hayashida (cited after Hoff 7 )- Injection of air into the ventricle of one 
partner of parabiotic rabbits was followed by a leukocytosis in the second 
partner suggesting that hormonal factors were involved (Beer 8 ). Rose- 
now 9 and Foa and Roizin 10 likewise observed leukocytosis after stimulation 
of the ventricles of the brain. These findings, as well as the observation 
that cold (Harlow and Selye lx ) causes leukocytosis, are compatible with the 
assumption that leukocytosis is the result of an excitation of the sympa- 
thetico-adrenal system. 12 To prove this hypothesis, experiments were per- 
formed in which on normal and adrenodemedullated rats various procedures 
were employed which, according to our earlier work, 13 led to a stimulation of 
the centers of the sympathetico-adrenal system. 

Method. The effect of convulsions induced by metrazol (50 mg. per 
kg. subcutaneously) and electroshock (Kessler and Gellhorn 14 ), as well as 
the action of paratyphoid vaccine (Feldman and Gellhorn 15 ), was studied on 
vagotomized and adrenodemedullated rats weighing 250 and 300 grams. 
Vagotomy was performed abdominally 13 in order to eliminate the vago- 
insulin system which is activated by these procedures together with the sym- 
pathetico-adrenal system, as our blood sugar studies indicated. Changes in 
blood count observed in vagotomized rats are attributable to the excitation 
of the sympathetico-adrenal system whereas changes occurring in adreno- 
demedullated rats indicate an involvement of the vago-insulin system. The 
food was removed 10 hours before the experiment, and blood was obtained 
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from the tail after at least three drops had been discarded. Neubaur im- 
proved hemocytometers with standardized pipettes were used! 

Following the operation at least two weeks were allowed to pass to offset 
the effects of the surgery and any low grade infections. Initial leukocyte 
counts over 25,000 were considered abnormal, in the light of the findings of 
previous workers (Farris I0 ), and the animals were not used. 

VAfiOTOMIZED RATS ' ». 




6 i 4 & 4 1*2. i'h- t'b h 2 b iz 2 $ 

CONTROL HOURS 

Fig. 1. Lower part. Control experiments show the variation in leukocyte count in 
three vagotomized rats. Samples were counted at two hour intervals for 24 hours. Middle 
part. Effect of metrazol convulsions (50 mg. per kg.) on the leukocyte count of vago- 
tomized rats. Upper part. Averages of control and metrazol experiments. 

Samples were taken over a 24 hour period in three vagotomized and three 
adrenodemedullated rats. In two of these, they were taken every hour. In 
the remainder they were taken every two hours. 

Results. Bi-hour ly leukocyte counts for a period of 24 hours showed 
only slight changes in three vagotomized and three adrenodemedullated rats 
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(figures 1 and 2). No significant changes in differential count were found 
The erythrocyte count was decreased about 10 per cent at the end of the 24 

h ° U After°the injection of metrazol leading to typical convulsions, blood 
counts were taken for 24 hours. In all vagotomized rats a considerable 
leukocytosis was observed with a maximum occurring approximately at the. 
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Fig. 2. Controls and metrazol effects on the leukocytes of adrenodemedullated rats. 

Arrangement as in figure 1. 


eighteenth hour, whereas the leukocytes remained unchanged in the demedul- 
lated group in spite of the fact that both groups reacted with convulsions 
of similar character. At the top of figures 1 and 2 are given the averages 
of the control and experimental groups . showing that leukocytosis after 
metrazol convulsions is confined to the group in which the adrenal medullae 
are intact. The maximal increase in leukocytes in the vagotomized groups 
varied between 44 and 232 per cent (average 120 per cent), whereas the va- 
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riation in the adrenodemedullated group was between 0 and 28 per cent 
(average 15 per cent). This increase in the number of circulating leuko- 
cytes is apparently due to a marked increase in the neutrophilic leukocytes 
since they showed an average increase of 100 per cent in the vagotomized 
group but only of 19 per cent in the adrenodemedullated group. 

The presence of changes in the leukocyte count in the vagotomized ani- 
mals, the absence of these changes in the adrenodemedullated rats, and the 
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Fig. 3. Effect of electrically induced convulsions on the leukocyte count 

of vagotomized rats. 

absence of changes in the erythrocyte count in both groups eliminate the pos- 
sibility of the leukocytosis being on a concentration-dehydration basis. 

The effect of electrically induced convulsions on the leukocyte count was 
similar to that discussed for metrazol convulsions. All the vagotomized ani- 
mals showed a marked increase,- whereas the adrenodemedullated rats 
showed no significant change. This is illustrated in figures 3 and 4. The 
averages compared with those of similar animals under control conditions 
are again represented in the half-size insert graph. 
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The average maximal percentage increase in the leukocyte count above 
the initial value for vagotomized rats was HO per cent. The adrenode- 
medullated rats had an average increase of only 25 per cent. Neutropu e 
showed on the average an increase of 50 per cent in the former and a decrease 

of 6 per cent in the latter. . . 

Erythrocyte counts taken at - the height of the leukocytosis showed no 
appreciable changes. ' 

It is evident that the leukocytosis following metrazol and electro-shock 
convulsions is eliminated by adrenodemedullation. 
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Fig. 4. Effect of electrically induced convulsions on the leukocyte count 
of adrenodemeduilated rats. 


Results of typhoid-paratyphoid vaccine injections were not so clear cut. 
All of the 10 rats studied, vagotomized and adrenodemeduilated alike, de- 
veloped a marked leukocytosis after the injections. There was a slight 
decrease in the erythrocytes as shown by counts taken at the beginning and 
end of the experiments. Differential counts suggested a leukocytosis of 
neutrophilic origin. 

Figures 5 and 6 illustrate the individual records of these rats. In gen- 
eral it may be noted that the peak of the leukocytosis occurred in about 10 
hours, whereas in the cases previously discussed it took place after 18 to 20 
lours. Adrenodemedullation does not eliminate the leukocytosis following 
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typhoid-pai atyphoid vaccine, although it appears to alter its characteristics. 
The vagotomized rats showed a steady and consistent increase followed by a 
return to normal whereas the curve was rather irregular in the adreno- 
demedullated group. 
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Fig. S. Effect of typhoid-paratyphoid vaccine (.7 c.c. per kg., intraperitoneally) on the 

leukocyte count of vagotomized rats. 

Discussion 

The fact that leukocytosis occurs after electrically or chemically (metra- 
zol) induced convulsions in the vagotomized but not in the adrenodemedul- 
lated rats suggests that leukocytosis results from the liberation of adrenalin 
following excitation of sympathetic centers by these procedures. This inter- 
pretation is supported by previous studies which clearly showed that these 
convulsive procedures lead to an excitation of the sympathetico-adrenal sys- 
tem since the blood sugar rise is confined to the normal animals and does not 
occur in adrenodemedullated rats . 13 No evidence could be found in the 
present series for an influence of the vago-insulin system on the blood picture. 

The relatively long latent period and persistence of the leukocytosis as 
well as its neutrophilic character points to the bone marrow as the site of 
action of the liberated epinephrine. If the increase in leukocytes were due 
to a contraction of the spleen, it would be expected that the leukocytosis 
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would occur after a shorter latent period and would be of brief duration. 
Moreover, it would be of a lymphocytic rather than a neutrophihc characteu 
In addition, these latter forms of leukocytosis seem to be independent of 

presence of the adrenal glands. ....... 

It appears very likely that this interpretation is applicable to man. The 

temporary increase in leukocyte count found by Low and collaboiators 
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after metrazol convulsions is probably due to a discharge of epinephrine. 
The identity of these changes with those found' in our animals is made even 
more probable by the observations of Horn , 18 who demonstrated a neutro- 
philic leukocytosis in patients after metrazol convulsions. It is of interest 
to note that Horn attributed this effect to a stimulation of sympathetic centers 
in the midbrain. 

The interpretation given to our experiments on leukocytosis following 
metrazol injections and the application of electro-shock involves the excita- 
tion of central autonomic centers with subsequent sympathetico-adrenal dis- 
charge. If this interpretation is correct, it should be possible to prove that 
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other conditions leading to a sympathetico-adrenal discharge likewise induce 
a leukocytosis. This is indeed the case as shown by our studies on the effect 
of various forms of anoxia on leukocytosis. 10 Furthermore, our interpreta- 
tion presupposes that adrenodemedullation acts only by elimination of 
adrenalin secretion under conditions which lead to a stimulation of the 
sympathetico-adrenal centers. The fact that metrazol and electro-shock fail 
to cause leukocytosis in adrenodemedullated rats, although this effect is 
regularly observed when the adrenal medulla is present, as well as the ob- 
servations of Walterhofer, Reicher, Borchart, and Schon that the injection 
of adrenalin produces a leukocytosis, further substantiates our hypothesis. 

Our interpretation is likewise applicable to the studies of Milhorat 20 as 
well as Mora and collaborators 21 who observed leukocytosis as a result of 
emotional excitement. 

The preceding discussion has clearly shown that the leukocytosis follow- 
ing metrazol and electro-shock convulsions is due to a sympathetico-adrenal 
discharge. Other conditions such as anoxia and emotional excitement which 
lead to a sympathetico-adrenal discharge may likewise cause a leukocytosis in 
this manner. There are, however, complicating factors. Our experiments 
on typhoid-paratyphoid vaccine injections have clearly shown that the sym- 
pathetico-adrenal discharge which is well established under these conditions 
(Gellhorn and Feldman) is not the only factor responsible for the leuko- 
cytosis, since vagotomized and adrenodemedullated rats showed this effect 
to a similar degree. The leukocytosis cannot be the consequence of fever, 
since Feldman, Gellhorn, and Cortell 15 found an increase in temperature in 
the normal and a decrease in the adrenodemedullated animals after typhoid- 
paratyphoid vaccine. The results suggest that the typhoid-paratyphoid vac- 
cine acts on the bone marrow directly, possibly in addition to the action of the 
vaccine on the sympathetic centers. 

\ 

Summary 

The effect of metrazol and electrically induced convulsions as well as the 
action of typhoid-paratyphoid vaccine on the leukocyte count was studied in 
vagotomized and in adrenodemedullated rats. The abdominal vagotomy • 
served to eliminate the vago-insulin system. It was found that convulsions 
caused by metrazol and electro-shock caused in every vagotomized rat a 
neutrophilic leukocytosis reaching a maximum in 1'8 to 24 hours and 
averaging 115 per cent. No leukocytosis was found in adrenodemedullated 
animals. It is concluded that the leukocytosis following metrazol and elec- 
tro-shock convulsions is due to a sympathetico-adrenal discharge. The 
epinephrine secreted is believed to act on the bone marrow. 

Typhoid-paratyphoid vaccine produces leukocytosis in both vagotomized 
and adrenodemedullated animals with a maximal effect after 10 hours. The 
results appear to indicate that the paratyphoid vaccine exerts some direct 
action on the bone marrow which is responsible for the increase in the 
number of leukocytes. 
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EXTRARENAL UREMIA: REPORT OF TWO CASES 
DUE TO PYLORIC OBSTRUCTION * 

By Edward J. O’Donovan, M.D., and Francis D. Murphy, M.D., 
F.A.C.P., Milwaukee, Wisconsin 

Uremia is an anticipated complication of nephritis, obstructions to the 
urinary tract, and all degenerative and inflammatory diseases of the kidneys. 
In the absence of these diseases, it is less commonly found and less com- 
monly searched for. The subject of extrarenal uremia is not new. As a 
complication superimposed upon an already serious medical or surgical dis- 
order, however, its importance is great and its interest paramount. Two 
cases of extrarenal uremia treated at the. Milwaukee County Hospital are 
reported here. 

Case Reports 

Case 1. A 56 year old, American born, white male entered the Milwaukee 
County Hospital the evening of February 21, 1942. The patient was awake and 
quiet, but disoriented and unable adequately to voice complaints. He had been suf- 
fering from nausea and vomiting of one month’s duration. 

In May of 1941, he had been operated on at a hospital in another city for a 
peptic ulcer. He left the hospital after an uneventful postoperative course and went 
to work in Michigan. From there he returned to Milwaukee two days before en- 
trance to this hospital, and complained to his wife that for the past month he had . 
been unable to eat without vomiting shortly thereafter. Since his return home, 
vomiting had occurred every time an attempt was made to take food or water; for 
that reason, very little had been ingested during the 48 hours prior to admission to 
the hospital. Twenty pounds in weight had been lost. Pain had not been prominent. 

On examination there, was found a middle-aged, white male, only moderately 
well nourished, grossly confused and somewhat lethargic. The patient’s temperature 
was slightly subnormal, and was never remarkable until the terminal rise. Blood 
pressure was 105 mm. Hg systolic and 85 mm. diastolic. Essential features of the 
physical examination were moderate dehydration, soft and doughy abdomen without 
marked tenderness, adequate liver dullness, depressed peristaltic sounds, a right upper 
quadrant, paramedian, • healed, surgical scar, and the presence of normal fecal 
material in the rectum. The eyegrounds were examined and nothin g abnormal was 
found. No urine was obtainable on admission. 

Several thousand cubic centimeters of parenteral fluids were given, and in the 
morning the patient appeared slightly better for a short time. Vomiting began, 
however, when ingestion of water was attempted. 

A program of nothing by mouth was followed, with administration of 4,000 cubic 
centimeters daily of parenteral fluids in the form of normal saline and 5 per cent 
glucose. Hydration was still inadequate, and the patient’s mental condition remained 
confused and poorly responsive. 

Chemistry of the blood 36 hours after entrance to the hospital revealed: non- 
protein nitrogen 226.5 mg. per 100 cubic centimeters; creatinine 4.0 mg. per 100 cubic 

* Received for publication November 1, 1943. 

From the Department of Medicine, Marquette University School of Medicine, and 
the Medical Clinics, Milwaukee County General Hospital, Milwaukee, Wisconsin. 
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centimeters; chlorides 340.0 .mg. per 100 cubic centimeters; carbon dioxide com- 
bining power 78.0 volumes per 100 cubic centimeters. 

Parenteral fluids were increased to 5,000 cubic, centimeters daily, with 2,000 of 5 
uer cent glucose in saline and 3,000 of plain 5 per cent glucose. _ Blood pressure 
continued within normal limits. Spinal tap revealed only a slightly increased 
globulin content. After 60 hours there was no evidence of free, flow of urine. At 
this time 500 cubic centimeters were obtained by catheterization. The next day, 
however a total of 850 cubic centimeters was passed spontaneously, and was de- 
scribed as having many white blood cells. The next day an analysis revealed clear 

The urinary output never reached a maximum of more than 1400 cubic centi- 
meters 'in 24 hours, in spite of forced fluids. The nitrogen of the blood dropped 
gradually to a non-protein nitrogen value of 89 mg. per 100 cubic centimeters and 
creatinine of 2.3 in nine days. Administration of 5 per cent ammonium chloride by 
proctoclysis was followed by a rise in the blood chloride to 472 mg. per 100 cubic 
centimeters and a drop of the carbon dioxide combining power to 60.7 volumes per 
100 cubic centimeters. 

Vomiting continued, in spite of nothing by mouth. The vomited material was 
clear and watery. The patient’s breath became foul and uremic in odor. A soft 
pericardial friction rub was heard on one occasion. 

On the seventh hospital day, blood sodium determination was found to be 277 mg. 
per 100 cubic centimeters and the potassium level 20. Blood plasma was given intra- 
venously on this day and again two days later. The temperature began to rise 
about this time to a level of 102° F. rectally. Pneumonia was discovered the next 
day, and on this, the eleventh hospital day, the patient quietly died. 

A report was obtained of the patient’s illness of May 1941. Operation was done 
at that time for a ruptured duodenal ulcer, and recovery occurred after a relatively 
uneventful postoperative course. Urinalysis at that time revealed a straw colored 
fluid without albumin or sugar. 

Postmortem examination by the Pathology Department of the Milwaukee County 
Hospital disclosed the following important findings: 1. Gastric ulcer with begin- 
ning malignant degeneration. 2. Fibrous, almost imperforate, pyloric stenosis. 3. 
Interstitial renal edema and tubular degeneration. 4. Terminal bronchopneumonia. 

Case 2. A 52 year old white laborer, who appeared irrational, restless, dyspneic 
and dehydrated, was admitted to the hospital. He had vomited two or three times 
a day for the past five months and had lost 25 pounds during that time. 

The patient had entered this hospital 10 months previously when a diagnosis of 
perforated peptic ulcer was made. A subdiaphragmatic abscess was drained, and 
after recovery, the patient was advised to have an operation for the ulcer. However, 
lie refused this suggestion. In addition to' these disorders, the patient stated that he 
lad a congenital kidney condition which had caused symptoms for most of his life. 

Urinalysis revealed a 3 plus albumin, and many white blood cells. Red cells and casts 
were absent. 

On the present admission the patient was emaciated and irrational. There was 
constant muscular twitching, but no convulsions. There was carpopedal spasm and 
a positive Trousseau sign. The head was essentially negative, but the mouth and 

ngue were dehydrated and blood clots were found in the right nostril. Chvostek’s 
^> T S1 u . e ‘ , lere was voluntary rigidity of the neck, but it was otherwise' 

egatne. Iso chest abnormalities were noted. The heart was normal with a rate of 

The a" do P menTa U s s’ Pn f Ure 140 -d 90 mm. diastolic 

Rigidity of tii^T f W1 * a two inch Ecar on the right medial costal margin. 

intest ml , "'“'l' 5 was pr ' s ' nt No ««= palpable and the 

& &les were hypoactive. Rectal examination was negative. 
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Urinalysis was negative except for the abnormalities noted before, namely 
a 3 plus albumin and numerous white blood cells. A blood count taken 24 hours 
after admission showed hemoconcentration and a leukocytosis of 17,000. The initial 
chemical studies of the blood indicated a marked azotemia and alkalosis with hypo- 
chloremia. The accompanying table gives a detailed report on the chemistry of the 


Blood Chemical Changes before Operation in Case 2 



1st Hospital Day 

2nd Hospital Day 

3rd Hospital Day 

4th Hospital Day 

Nonprotein Nitrogen 

96.7 mg. % 

103 mg. % 

66.6 mg. % 

35.9 mg. % 

Urea Nitrogen 

50 mg. % 

49.6 mg. % 


Creatinine 

3.6 mg. % 

3.4 mg. % 

2.5 mg. % 

1.5 mg. % 

Sodium Chloride 

240 mg. % 

420 mg. % 

480 mg. % 

460 mg. % 

Alkali Reserve 

87 vol. % 

69.2 vol. % 

56 vol. % 

Uric Acid 

7 mg. % 

5.7 mg. % 

3.1 mg. % 

Total Protein 

9.06 Gm. % 

6.8 Gm. % 

5.04 Gm. % 

7.41 Gm. % 

Albumin 

5.9 Gm. % 

5.0 Gm. % 

3.7 Gm. % 

4.65 Gm. % 

Globulin 

3.16 Gm. % 

1.8 Gm. % 

1.34 Gm. % 

2.76 Gm. % 


blood during the preoperative period. There was complete gastric retention at the 
end of four hours. Wangensteen suction was kept in operation from the fourth to 
the seventh hospital days. The clinical impression was peptic ulcer with cicatrization 
and pyloric obstruction with alkalosis and extrarenal uremia. 

Four to 6 liters of normal saline were given parenterally every day for five days. 
On the ninth hospital day the chemical studies of the blood showed normal figures. 
On the tenth hospital day the patient was operated upon. Dense adhesions were found 
about the pylorus, liver, and duodenum. Posterior gastroenterostomy was done, but no 
attempt was made to resect the pyloric end of the stomach. The patient made an un- 
eventful recovery and left the hospital on the thirty-first postoperative day on an 
ambulatory ulcer diet. - 

Discussion 

Extrarenal uremia is a clinical state characterized by elevation of the 
blood nitrogen, dehydration due to loss of extracellular fluid and electrolytes, 
normal or low blood pressure, and oliguria which may progress to anuria. 
The primary responsible factors are extrarenal in origin. In the cases in 
which death occurs, structural changes in the kidney are either entirely absent 
or are of insufficient degree to account for failure of renal function. By 
definition are excluded from classification as causes of extrarenal uremia all 
infections or inflammatory renal diseases, tumors, strictures, anatomical 
variations or other obstructions at any place in the urinary tract, nervous 
imbalance or paralyses which prevent the normal excretion of urine, as well 
as serious damage to the parenchyma of the kidney from any cause. 

The diseases in which a significant degree of retention of nitrogen in the 
blood has been found to occur most frequently are those in which dehydra- 
tion is a prominent feature. Such dehydration may be caused most notably 
by excessive diarrhea, vomiting, insufficient intake of water, and diabetic 
acidosis. Nitrogen retention following massive bleeding into the gastro- 
intestinal tract is due in part at least to digestion arid absorption of blood 
protein. • . 
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Dehydration is induced by abnormal loss of extracellular electrolytes and 
water through the avenues of vomiting, diarrhea, diuresis, sweating 01 
through a fistulous tract. In dehydration, the evidence of loss of fluid 
volume is confined chiefly to extracellular fluid. Extracellular fluid is char- 
acterized by its high content of sodium, chloride and bicarbonate, and small 
amounts of potassium, phosphate and magnesium. The patient discussed in 
case 1 had a low blood sodium value and a normal blood potassium value. 
Blood plasma, lymph, interstitial fluid and cerebrospinal fluid represent the 
chief sources of extracellular fluid in the body. Gastric juice, bile and the 
intestinal secretions are modified forms of extracellular fluid. Sweat and 
urine are also modified forms of extracellular fluid which are lost to the body 
normally within certain limits. 

Cellular membranes separate the two components containing the extra- 


cellular and the intracellular fluid. Water is free to move between the two 
in response to osmotic forces. The effective osmotic pressure of these two 
components is due largely to concentrations of sodium and potassium re- 
spectively. The distribution of these two elements is a very important, if 
not the chief factor, in controlling the distribution of body water. 

It has been suggested that the extrarenal uremia which supervenes upon 
high intestinal obstruction is due to hypochloremia. The error of this con- 
ception seems now to be clearly established, although depletion of blood 
chlorides may occur simultaneously. The error has been revealed by the 
production of hypochloremia in dogs through gastric lavage or vomiting, 
with, however, provision for sufficient food and water for the animals. No 
increase in non-protein nitrogen occurred in the blood until immediately 
before death, although the chloride content of the blood had fallen to half its 
normal level. 

Prolonged dehydration resulting from upper intestinal obstruction has 
been shown to produce definite impairment of renal function in dogs and in 
man, as indicated by the excretion of both urea and phenolsulfonphthalein. 

Disturbance of the circulation seems to be present without exception in 
extrarenal azotemia. In those cases with a salt deficiency, such as follows 
excessive vomiting, deterioration of the circulation is induced by dehydration. 
Loss of sodium leads to loss of water, and the latter takes place always at 
the expense of extracellular fluid. Consequently the amount of circulating 
blood diminishes and the blood becomes more concentrated. Owing to the 
reduced blood volume the circulation slows down, the blood pressure may fall, 
and the concentration of the serum involves increase of the colloid osmotic 
pressure of the blood. The decrease of the blood pressure and the increase 
o le colloid osmotic pressure together result in diminution of filtration 
pressure, the extent of which in severe cases can be so great that the pressure 
ceases to exist at all. Diminution of the blood flow is a further factor 
largely inhibiting glomerular filtration. 
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Deterioration of the circulation is significant not only from the point of 
view of renal function but from that of insufficient filling of the coronary 
arteries as well. Characteristic electrocardiographic changes in the ST 
segment, voltage and T waves, at times reversible, have been reported. 

There is undoubtedly increased protein disintegration in states of azo- 
temia induced by vomiting. This is not by itself sufficient to lead to lethal 
azotemia, however, because there are conditions, for example the infectious 
diseases, in which rather severe protein disintegration takes place but lethal 
azotemia does not follow as long as renal function is unimpaired. 

In azotemia following hemorrhage the loss of blood leads to hemo- 
dynamic changes similar to those described. In congestive heart failure the 
slackened blood supply of the kidneys is due to diminution of cardiac output 
or to passive congestion. Excessive postoperative use of pitressin by its 
antidiuretic effect is said to contribute to nitrogen retention. 

The presence of albumin and casts in urine does not necessarily indicate 
an irreparable kidney lesion. These urinary findings are frequent in cases of 
extrarenal uremia, and their disappearance usually coincides with the return 
of normal urinary flow and the fall in the level of blood nitrogen to normal. 

Treatment of extrarenal uremia involves replacement of water, sodium 
and chloride, maintenance of the normal circulation and volume of the blood; 
and removal of the cause of the catastrophe. Shock if present must be 
combated and blood transfusion probably will be valuable. Restoration of 
extracellular electrolytes and water is accomplished by subcutaneous or intra- 
venous infusions of sodium chloride or one of its modifications. Seven 
thousand cubic centimeters daily may be required. Where acidosis is- present, 
adjustment of acid base equilibrium may be accomplished better by intra- 
venous sodium lactate. For alkalosis the reduction of bicarbonate of the 
blood by oral or parenteral ammonium chloride, by intravenous administra- 
tion of dilute hydrochloric acid, or simply by salt in the form of intravenous 
saline or hypertonic sodium chloride solution have all been recommended. 
Intravenous amino acids and blood plasma have been advised for hypopro- 
teinemia. If food is tolerated, small feedings should be given every two 
hours consisting of 150 to 200 cubic centimeters of concentrated liquid or 
semi-solid carbohydrate food. Antispasmodics of the belladonna group are 
often of value in full therapeutic dosage. If nausea and vomiting are 
present, nothing should be given by mouth. Food which is regurgitated not 
only accomplishes no good, but actually does harm by increasing the loss of 
electrolytes in the gastric secretions. The same unfavorable result may be 
brought about by food when it aggravates severe diarrhea. When pyloric 
stenosis is present, the stomach should be aspirated at least once daily. Suc- 
cessful termination of azotemia which had been induced by pyloric obstruc- 
tion of the type described has been brought about by gastrojejunostomy, 
which is favorably reported and recommended. Feeding of the patient 
through a jejunostomy prior to the gastrojejunostomy is recommended for 
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selected cases where uremia does not respond to parenteral fluids’ adequately 
for major surgical intervention. 

Summary 

Two cases of extrarenal uremia due to pyloric obstruction following 
long standing peptic ulcer are reported. One case recovered following 
operation, and the other died. At autopsy only insignificant renal damage, 
not sufficient to account for the uremia was seen. Beginning malignant de- 
generation was found in the ulcer area. A discussion of extrarenal uremia 
is given, and the etiology and importance of uremia of ‘this type are stressed. 
Treatment is outlined. 
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CASE REPORTS 


CHYLOTHORAX; BRIEF REVIEW OF LITERATURE; REPORT 
OF THREE NON-TRAUMATIC CASES * 


By William E. Jahshan, M.D., F.A.C.P., Detroit, Michigan 

Chylothorax, an effusion of chyle in the pleural cavity, holds our inteiest 
because it is a relatively rare condition, may be of obscure etiology and may have 
unusual pathologic lesions. According to Brescia, 1 Bartolet first desciibed this 
entity in 1633, and Quincke 2 reported the first authoritative case in 1875. Yet,' 
56 years later, in 1931, Van Nuys 3 was able to collect but 66 cases of chylothorax 
of all types, and according to Nowak and Barton, 4 only 84 cases were reported 
up to 1937. H0yer, 5 who says it is an exceedingly rare condition, found no 
additional cases up to 1938 when he reported the eighty-fifth case, the first from 
Norway. 

Since that date we have found reported in English 11 additional single cases 
by different authors: namely, Harrell, Street and Reiser, 0 and Everhart and 
Jacobs 7 in 1939; Gordon, 8 Cookson and Slade, 9 Cellan- Jones and Murphy 10 
and Matson and Stacy 11 in 1940; Sullivan, 12 Brescia, 1 Nowak and Barton, 4 
and Smith and Woliver 13 in 1941 ; and Dorsey and Morris 14 in 1942. Six 
other single cases are reported in foreign journals not available for review. The 
authors are as follows: Douady, Dupuy and Bouvrain 15 ; -Fujita, Bando and 
Sugishita 16 ; Cercas 17 ; Cziglany 18 ; Lamartine de Assis and Raino 19 ; and 
Foffani. 20 Adding these last six brings the total reported cases of chylothorax, 
at the present writing, to 102. To this group I wish to add three cases observed 
at the Henry Ford Hospital, none with associated trauma, making the total to 
date 105. 


Case Reports 


Case 1. F. B., a white male, age 54, was first seen on March 6, 1939 because of 
swelling of the left arm and left side of the neck of six months’ duration. Positive 
findings included a large, hard thyroid gland, possibly malignant; enlarged left anterior 
cervical and submaxillary glands ; lymphedema of left arm and left cervical and upper 
chest regions; flat percussion note over the left lower chest; blood pressure 150 mm. 

Hg systolic and 90 mm. diastolic; and slightly enlarged prostate gland believed to be 
benign. 


•ii Th< T re E as a history suggestive of coronary occlusion three years before this 
i ness, but no confirmative evidence in the electrocardiographic tracing taken at this 
admission. There war evidence of arteriosclerotic heart disease. 

Roentgenograms of the chest gave evidence of a collection of fluid in the left 
pleural cavity, but no mediastinal mass. There was slight widening of the upper 
mediastinum and the trachea was displaced slightly to the right. 

* Received for publication September 1 , 1942. 
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Aspirated pleural fluid was milky, sterile. It contained much fat and 950 mg. of 
protein per 100 c.c., and had a specific gravity of 1.014, thus meeting most of the 
rriteria for true chylous fluid. 

Biopsy of a neck gland was reported by the pathologist as metastatic carcinoma. 
A photomicrograph of the section of the gland is shown in figure 1. 

Roentgen-ray therapy was given in small doses daily for several days. The 
patient seemed about as usual after his treatment on the twelfth day. He had talked 
with his nurse at 11 :45 a.m. aiid at 12:20 p.m. was found dead lmhis chair. 

At autopsy there was a fresh occlusion of the coronary artery at the site of ad- 
vanced sclerotic changes. There was also evidence in the heart of previous myo- 
cardial infarction. Abdominal and pelvic lymph nodes, as well as mediastinal and 
cervical, were involved with metastatic carcinoma. There was a small area in the 
prostate gland suspicious in the gross of being malignant, and microscopic examina- 
tion showed adenocarcinoma Type III. 

Case 2. ,W. G., a white man, aged 64, first came for examination on March 14, 
1940 because of dyspnea, anorexia and “gas” after meals, causing “pressure on the 
heart.” There was some substernal distress on exertion, cough at times, and swelling 
of the ankles late in the day. He had lost 17 pounds in two months. 

Findings: Weight still 20 pounds above ideal; some respiratory distress; flat 
percussion note over the left lower chest ; a few moist rales at the right base ; and mild 
pitting edema of the ankles. 

The cardiologist felt that the symptoms and findings could be adequately ex- 
plained by heart failure. 

Roentgenograms of the chest showed moderate enlargement of the heart and 
aortic shadows. The hilus areas were considerably accentuated. There was marked 
increase in the bronchovascular markings throughout both lungs and evidence of 
some fluid in the left pleural cavity. There was a small area of pneumothorax at the 
left apex. 

Pleural fluid was aspirated four times in 12 days, 1600 c.c. each time. It was 
turbid, not milky, but the specific gravity ranged from 1.017 to 1.021, the fluid con- 
tained much finely emulsified fat and had a high protein content. Pathological report 
of the fluid was "pleural exudate — no tumor cells.” 

Gastrointestinal examination revealed only chronic gastritis. An electrocardio- 
graphic tracing taken after the third pleural fluid aspiration showed sinus tachycardia, 
inverted T-waves in Leads I, II and III, but a normal Lead IV. 

There was rapid reaccumulation of pleural fluid, later on both sides, and without 
other findings of cardiac failure. The fluid soon became creamy and remained so 
after April 23, 1940. Twenty-two aspirations were done up to September 10, 1940, 
with removal of a total of 42,900 c.c. of fluid. During this time there was progressive 
weight loss and emaciation. Because of the inconvenience and difficulty of returning 
to the hospital frequently, the patient was cared for at his home by the family phy- 
sician after September 10, 1940. He died in December, 1940. There was no post- 
mortem examination, but the family physician’s clinical impression corresponded 
with that of our staff, namely, obstruction of the thoracic duct due to malignancy. 

Lose*. F. C., a white woman, aged 63, was first seen at the hospital on De- 
em er , ecause of pain in the right upper arm and shoulder of six months’ 

though ™^P« m n h a ad , aP ^, are - d ° n the s . ide of the neck in October, 1941, and, 
that time haH Steadl . y ! ncreased in size - Roentgenograms of the chest at 

in size with rn . 7 n a me u laStmal mass ' This and the neck swelling had decreased 

of pleural (laid by®tht?Lny phJiciS: SPnea ^ relieVed by aspiralitm 

r „,l P0S 'L? fi ” dings on , admission to the hospital included: evident weijrht loss- 
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Roentgenograms of the chest showed suggestive widening of the .mediastinum 
just below the clavicles, possibly due to glandular enlargement; fluid in both pleural 
cavities ; and slight pneumothorax at the right apex. 

Pathological report of biopsy of a cervical gland was “lymphoblastoma, reticulum- 
cell sarcoma type." A photomicrograph of this tissue is shown in figure 2. 

Pleural fluid was milky, and, on standing, a creamy top layer formed. There was 
practically no odor. Specific gravity was 1.013. Fat was present in large quantity 
and could be easily seen microscopically. The protein content was 3.8 grams per 100 
c.c. of fluid. Culture of the fluid was negative. It was unquestionably chylous 
fluid, reaccumulating rapidly and showing the same characteristics each time that it 
was aspirated. A total of 6500 c.c. was removed in five aspirations. 

The patient responded very poorly to roentgen-ray and symptomatic therapy, 
became progressively weaker and more emaciated, and died February 5, 1942. 

The autopsy report is as follows : “Lymphoblastoma, reticulum-cell sarcoma type, 
involving the entire lymphoid system, epicardium, liver, lungs, pleura, kidneys and 
pericardial tissues; early lobar pneumonia; pulmonary fibrosis; fibrinous pleuritis; 
bilateral chylothorax; aortic atherosclerosis; mild arteriosclerotic disease of kidneys.” 


Comment 

The appearance of chylous fluid in one or the other pleural cavity seems to 
bear some relation to the location of the perforation in or obstruction to the 
thoracic duct in its anatomical course. The latter has been ably reviewed by 
Gordon 8 and Brescia, 1 2 3 4 5 * 7 and will not be discussed here. However, it would seem 
that injuries or obstruction to the duct lower down would account for effusion 
presenting itself on the right side, whereas those higher up would produce 
effusion on the left. Because of anomalies of the duct or extensive involvement 
as from trauma or new growth, there are exceptions, as illustrated by Heppner’s 
case. 21 


Etiology ' 

Chylous fluid in the pleural cavity results from any condition that interferes 
with the normal flow of chyle through the thoracic duct, either from a break in 
the duct or obstruction to it. Revising and enlarging upon the causes given by 
McNabb and Scarlett, 22 I would summarize the etiological factors as follows : 

I. Destructive damage to the thoracic duct or its terminals. 

1. Trauma to the chest without fracture of bone. 

2. Trauma to the chest with fractured ribs, clavicle or vertebrae. 

3. Duct accidentally severed at operation. 

4. One or more terminals severed. 

5. Gunshot or stab wounds. 

■ 6. Perforating lymphangitis involving duct or terminals. 

7. Aneurysm of duct with rupture. 

II. Obstruction to the thoracic duct. 

1. Within the duct or terminals. 

a. New growth. • 

b. Filaria. 


675 


'.CASE REPORTS 

2. From outside the duct. 

a. New growths and granulomata; carcinoma, lymphosarcoma, 
tuberculous glands. 

b. Thrombosis of left subclavian vein. 

c. Cirrhosis of liver. 

III. Spontaneous or of unknown origin. 

The spontaneous type occurs in infants under one year of age in whom a 
congenital defect or weakness of the duct must be strongly considered. In seven 
of 10 infants under one year of age reviewed by Brescia, 1 the cause for chylo- 
thorax was given as spontaneous. 

Trauma is by far the largest single cause. Though Shackelford and Fisher 23 
succeeded in tracing only 41 authentic traumatic cases to which they added two 
of their own in 1938, Hpyer 5 in the same year reported 48 out of a total of 84 
from all causes, and, of the eleven other reported cases we have added, eight 
were traumatic. 

Various types of trauma are described. Crushing injuries to the chest are 
the most common according to Shackelford and Fisher. 23 One of the earliest 
cases due to chest injury was reported by Finkelstein 24 in 1901. Final rupture 
of the duct occurred with a severe cough that developed after a latent period of 
a month. Another with a still longer latent interval was reported by Beatty, 25 
actual symptoms of chylothorax developing six and one half years after an auto- 
mobile accident. Straus 26 describes a case due to a bullet wound of the thoracic 
duct, one of the rarer traumatic causes. 

Two of the cases reported in this paper were due to new growth outside the 
thoracic duct and the third was thought due to malignancy also, though this was 
not established by actual pathological diagnosis or by autopsy. In adults, this, 
namely malignancy, is the second most common cause of chylothorax. 


Diagnosis 


This is dependent on thoracentesis and careful examination of the fluid. 
The chief characteristics of chylous fluid according to Gaudin, 27 Nowak and 
Barton, 4 and Wallis and Scholberg 23 are the following : 


1. Milky appearance. 

2. Generally shows distinct creamy layer on standing. 

3. Finely emulsified, with fine fat globules. 

4. No odor or odor corresponding to odor of food eaten. 

5. Reaction alkaline. 

6. Specific gravity generally exceeds 1.012. 

7. Degree of opalescence more or less constant. 

8. Sterile and resists putrefaction. 

-in ?! generaUy hi S h > °- 4 t0 4 P er cent, and like fat in food. 

1U. total solids usually greater than 4 per cent. 

19 IT 1 protein g enera % exceeds 3 grams per 100 c.c. 

‘ approximate the values found for chyle fr 
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The fluid may also be examined microscopically for fat droplets. In trau- 
matic cases, Lillie and Fox 29 mention as aids in diagnosis such striking clinical 
features as : 

1. The latent period before onset of symptoms (it takes time for the fluid to 

penetrate the pleural wall). * 

2. Rapid reaccumulation of fluid within the chest after aspiration. 

3. The gradual progressive emaciation which frequently ends in death. 

In addition to the features mentioned, Mouchet 30 observed : 

1. Collapse or shock, caused by change in intrathoracic pressure. 

2. Inanition, oliguria, and thirst, probably from breakdown of lipid meta- 
bolism or loss of some unknown hormone or enzyme. 

Prognosis 

The outlook in most of these cases is usually grave. The reported mortality 
in traumatic chylothorax is approximately 50 per cent, in spite of various 
methods of therapy, and in the cases due to new growth, the outcome is in- 
variably fatal. The loss of fluid so rich in protein and fat as chyle quickly 
leads to dehydration and malnutrition if not replaced by various forms of 
therapy. 

Treatment 

Smith and Woliver 13 feel that the therapy of chylothorax must satisfy sev- 
eral requirements, namely prevention of the loss of chyle, maintenance of nutri- 
tion and prevention of infection in the chest. This means essentially, then, 
aspiration and, if possible, intravenous reinfusion of the aspirated fluid, as was 
attempted by Oeken 31 and later done by Bauersfeld. 32 The fluid aspirated may 
be stored in the ice box and then given intravenously as desired, first being 
sure it is sterile by culture. Aspirations should be done only as necessary to 
relieve respiratory distress', since the increased pressure of fluid may help to close 
a fistula. Some writers recommended a low fat diet to decrease the flow 
of chyle. 

Smith and Woliver 13 feel that early operation for traumatized ducts is not 
advisable because of the usual inaccessibility of the duct or the poor condition of 
the patient. Besides, these tears often heal or close spontaneously. These 
authors feel that open external drainage of chyle should be. avoided unless em- 
pyema supervenes. Yet, most writers are agreed that surgery has a place, such 
as correction of deformity from fracture of a clavicle causing pressure, or suture 
of a ruptured duct in the supraclavicular portion. Nowak and Barton 4 cured 
their case by plirenicotomy, the stoma apparently being walled off by the resultant 
elevation of the diaphragm. They suggest phrenicotomy or phrenic nerve 
crushing if repeated aspiration and intravenous reinfusion fail to produce ade- 
quate response. And Brown 33 feels that in those cases with a rather long latent 
period and an early stage of effusion, termed “retropleural chyloma,” early 
thoracotomy and extrapleural drainage should be done with the object of prevent- 
ing rupture or diffusion into the pleural space. Selection of cases for surgery is 
important. 
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Summary 

1. The relative rarity of chylothorax is emphasized by the fact that up to 
the time of this report only 102 cases could be collected from the literature. 
There are probably others not recognized or reported. 

2. Traumatic cases predominate but those due to new growths outside the 
thoracic duct are not uncommon. Two of the cases here reported and probably 
the third were due to new growth outside the duct. 

3. Diagnosis is dependent primarily on aspiration and identification of 

chylous fluid. 

4. Treatment consists essentially of aspiration of fluid as. necessary to relieve 
respiratory distress, and intravenous reinfusion of the. fluid to prevent rapid 
emaciation. In selected cases surgery is advisable. With any treatment, how- 
ever, the prognosis is invariably poor. 
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CHORDOMATA : A REVIEW OF THE LITERATURE, WITH 
REPORT OF A SACROCOCCYGEAL CASE * 

By Daniel B. Faust, M.D., F.A.C.P., Hugh R. Gilmore, Jr., M.D., F.A.C.P., 
and Charles S. Mudgett, M.D., F.A.C.P., New Orleans , Louisiana 

. Introduction 

Chordomata are tumors that arise from remnants of the fetal notochord. 
These remnants may be situated in any of the intervertebral discs and in the 
region of the spheno-occipital or sacro-coccygeal articulations. They rarely 
occur in the mandible or maxilla. These notochordal remnants frequently give 
rise to small tumors termed ecchordosis physaliphora by Luschka 1 in 1856, and 
by Virchow 2 in 1857. Virchow considered these tumors to be of cartilaginous 
origin, but Ribbert, 3 supported by Muller’s 4 theory, believed that they arose 
from remnants of notochordal tissue. Ribbert noted the resemblance of the 
cells to those of the notochord, and furthermore produced experimental evidence 
to support his view. Remnants of notochordal tissue persist in the nucleus pul- 
posus of the intervertebral discs of vertebrates. Ribbert punctured the inter- 
vertebral disc of a rabbit allowing the nucleus pulposus to extrude. A tumor 
resembling chordoma developed at the site of the injury. 

* Received for publication July 13, 1942. 

From the Medical and Laboratory Services, Walter Reed General Hospital, Washington, 
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' Embryology 

The notochord develops from the entoderm, and in the embryo lies as a solid 
cord extending lengthwise of the body, ventral to the neural canal. As the 
embryo develops, mesodermal tissue surrounds the notochord and from this 
mesodermal tissue the vertebrae and intervertebral discs develop. The noto- 
chord thus is embedded in the bodies of the vertebrae and in the intervertebral 
discs. The vertebral portion disappears, but in the discs notochordal tissue per- 
sists as the nucleus pulposus. In its earliest stages, the notochord is first a hol- 
low tube, and then a solid cord of non-vacuolated, polygonal, undifferentiated 
epithelial cells surrounded by a hyaline-like sheath. Later, the cells become 
vacuolated. These vacuoles contain a gelatinous, mucin-like substance which 
later escapes from the cell, forming a mucinous matrix in which lie syncytial- 
like groups of cells. 

Bruce and Mekie 5 consider that chordomata resembling the early stages of 
the developing notochord are most malignant and those resembling the later 
stages, least malignant. Berard, Dunet, and Peyron, 0 and Linck and Warstadt,' 
in a study of human embryos, demonstrated notochordal tissue lying on the 
surface of the vertebral bodies chiefly in the lumbosacral area. These portions 
of the notochordal tissue on the surface of the vertebral column were connected 
with the notochord itself by thin strands of notochordal tissue. Chordomata 
probably arise from these misplaced notochordal tissues. Another possibility 
is that they arise from the nucleus pulposus with injury as a contributing factor, 
in a few instances. A history of antecedent trauma was noted in 14 cases 
by Peyron and Melissinos 8 in 1935. In the cranial region, nodules of noto- 
chordal tissue are found lying on the Clivus Blumenbachii in about 2 per cent 
of autopsies. Tumors may develop from these nodules, and project into the 
cranial cavity, in the sphenoidal sinus, or into the pharynx. 

Bruce and Mekie 5 stated “that once encased in bone, the notochordal tissue 
does not usually survive, but in the absence of a bony envelope it may, and often 
does, persist. In the situations where normal persistences have been shown to 
be likely, there is the further feature that the notochordal tissue is not even re- 
strained by a sheath of fibrous tissue as in the case of the nucleus pulposus of the 
discs.” 


Histology 

In 1922, Alexais and Peyron 9 presented a comprehensive study on the 
nstogenesis and origin of chordomata. Their report was based upon the ex- 
amination of nine tumors. They stated that vacuolization of the cellular ele- 
ments affecting the cytoplasm and intercellular spaces about the ectoplasm was a 
specific characteristic of chordal tissue. They also stated that the vacuoles con- 
amed a substance of a mucin-like character. The cells may be arranged in 
groups, about cavities, and appear prismatic or cuboidal in shape. There may be 
strips oi epithelial type with dense cytoplasm filled with vacuoles, 
ments of p ? S ^ rly Wlth , vascular endothelium. There may be cellular ele- 
Lastlv there rnfT ^ P ol ^ or P hous analogous to those of sarcomata, 
top va’ r ? y be a network of Abrils of a remarkable fineness/ appearing in 
; ac «ob?ed fones, coincident with a syncytial evolution whkh makes the 
cellular hunts disappear almost completely. S the 
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• The stage of non-vacuolated polygonal cells 'is said to be the most malignant 
type of chordoma. The stage of vacuolated mucin-containing cells is of mod- 
erate malignancy. The syncytial stage of intercellular mucoid degeneration is 
said to be the most benign type of chordoma. Fletcher, Woltman, and Adson, 10 
in 1935, summarized the histopathologic characteristics of chordomata as follows : 
“(1) the formation of intracellular and extracellular mucus; (2) the presence 
of physaliphorous or huge vacuolated mucus-containing cells ; (3) the lobular 
arrangement of the tumor cells, which usually grow in cords; (4) the occasional 
occurrence of vacuolation of the nuclei; and (5) the close resemblance to noto- 
chordal tissue as seen in the nuclei pulposi of the intervertebral discs.” . 

Historical 

In 1925, Coenen 11 gave the* following classification of chordomata: (1) 
cranial, including the clivus chordoma (both benign and malignant), the hypo- 
physeal, and the nasopharyngeal chordomata; (2) vertebral chordomata; and, 
(3) caudal or sacrococcygeal chordomata, including the antesacral, retrosacral, 
and central forms. This classification is still used. 

Remnants of notochordal tissue were first found by Klebs, 12 in 1864, in the 
sphen'o-occipital region. In 1903, Grahl 13 reported the first case of' spheno- 
occipital chordoma. Trelat, 14 in 1868, reported a case of chondroma of the neck, 
which at operation was found attached to the cervical vertebrae! This case was 
thought by Desjacques 16 and again by Owen, Hershey, and Gurdjian, 10 in 1932, 
tb have been a chordoma. The case reported by Raul and Diss, 17 in 1924, was 
the first authentic case of vertebral chordoma in which the tumor was located in 
the cervical region. In 1900, Hennig 18 reported the first case of sacrococcygeal 
chordoma. Since then many cases in both the spheno-occipital and sacrococ- 
cygeal regions, and a few vertebral cases have also been reported. 

Resume of Cases 

There have been several comprehensive reviews of the reported cases in 
the past. The first of these was in 1922 by Stewart, 10 followed by Eckel and 
Jacobs 20 in 1925, and Coenen 11 again in 1925. In 1926, Stewart and Morin 21 
reported a total of 55 cases distributed as follows: (1) region of spheno-occipital 
synchondrosis — 25, (a) projecting into the cranium — 16; (b) projecting into 
the nasopharynx only — 1; (c) projecting in both directions — 8; (2) occipital 
region — 1 ; (3) upper and lower jaw— 1 ; (4) sacrococcygeal region— 27, (a) 
projecting anteriorly — 12; (b) projecting posteriorly— 8 ; (c) projecting in both 
directions — 7. They found that approximately 70 per cent occurred in males, 
and that the average age incidence was 34.9 years for the spheno : occipital 
chordomata, and 50.6 years for the sacrococcygeal region, with a variation from 
16 to 72 years. The limits of duration in the cases they studied were from two 
to eight years. Since then, cases have been reported in infants and very young 
children by Montgomery and Wolman 22 in 1933. 

In 1930, Machulko-Horbatzewitsch, and Rochlin 23 reviewed a series of 103 
reported cases, and found 49 cranial cases, eight vertebral cases, and 46 caudal 
cases. In 1935, Mabrey 24 reviewed. 150 cases, and found 49 were in the cranial 
region, seven in the cervical, two thoracic, five lumbar, and 87 sacrococcygeal. 
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Of this series there were 27 autopsies in the cranial group 10 of which showed 
metastases, giving an incidence of 62.55 per cent. In 1933, Montgomery and 
Wolman 22 reported three cases of chordoma present at birth, of which one was 
sacrococcygeal and two were intracranial. They also reported four cases of 
sacrococcygeal chordomata occurring in infant girls, all of which were inoperable, 
one with hepatic, and one with pulmonary metastases. 


Table I 


Spheno-Occipital Chordomata Reported since 1935 


Year 

Author 

No. of 
Cases 

Year 

Author 

No. of 
Cases 

1927 

Ajello 25 

1 

1937 

Roche and Martin 46 

1 

1931 

Klotz- 6 

1 

1937 

Szeker 47 

1 

1933 

ICling 27 

1 

1938 

Peers 48 

1 

1934 

Traina 28 

1 

1938 

Ridpath 49 

2 

1934 

Haas 29 

1 

1938 

Schneegans and 

1 

1934 

Camauer and Sacon 30 

1 


Mandigas 50 , 


1934 

Harbitz 31 

1 

1938 

Calamandrai 61 

1 

1935 

Livingston 32 

1 

1938 

Remaggi 62 

1 

1935 

Furlow 33 

1 

1939 

Zambrini and Castel- 

1 

1935 

Adson et al. 34 

2 


lanos 63 


1935 

Van Wagenen 35 

2 

1939 

M oiler 54 

1 

1935 

Fidlovosky 36 

1 

1941 

Zeitlin and Levinson 68 

1 

1936 

Cusenza 37 

1 

1941 

Boldrey and 

4 

1936 

Stevenson and 

2 


McNally 66 



Freidman 38 


1941 

Gardner and Turner 57 

3 

1936 

Gould 39 

1 

Total since 1935 

45 

1936 

Boemke and Joest 40 • 

2 

Total reported by Mabrey . . . . 

.. 47 

1936 

Gutierrez and 

1 



— 


Monserrat 41 



Total 92 

1937 

Argaud et al. 42 

1 




1937 

Braitenberg 43 

3 




1937 

Dickson et al. 44 

1 




1937 

Hrynkiewicz 45 

1 





Table II 

Sacrococcygeal Chordomata Reported since 1935 


Year 

Author 

No. of 
Cases 

Year 

Author 

No. of 
Cases 

1926 

1933 

1935 

1935 

1935 

1936 
1936 
1936 
1936 

Karsner (from 
Stewart) 19 
Grandclaude et al. 68 
Pupo and Tarafa 69 
Fletcher et al. 60 

Roche et al. 61 ' 

Schwartz et al. 62 
Harmos and Palmer 63 
Hsieh and Hsieh 64 
Gabriel 65 

1 

1 

1 

7 

1 

1 

1 

1 

1 

1937 

1937 

1938 
1938 
1938 

1938 

1939 

1939 

1940 
1940 

Bruce and Mekie 6 
Braitenberg 43 

Ghareeb 72 

Ruckensteimer 73 

Bobbio 74 

Nagase 76 

Ashour 76 

Lyall 77 

Mixter and Mixter 78 
Bowers 79 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1936 

1937 
1937 
1937 
1937 
1937 

Simonds 66 

Cazzamali 67 

Schwyzer 68 

Nash and Laskey 69 
Barnes and Owen 70 
Coley 71 

2 

1 

1 

1 

1 

1 

Total since 1935 35 

Total reported by Mabrey 87 

Total' 122 
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Table III 

Vertebral and Other Chordomata Reported since 1935 


Year 

Author 

No. of 
Cases 

Year 

Author 

No. of 
Cases 


Vertebral 


1938 

Bertoni and Fratini 92 ' 

1 

1868 

Trdlat 14 

1 

1939 

Giithert 93 

1 

1887 

Hermann and Tour- 

1 

1940 

Mixter and Mixter 78 

2 


neaux 80 


1940 

Richards and King 94 

. 1 

1889 

Klebs 81 

1 

Total since 1935 

20 

1926 

Andler 82 

1 

Total reported by Mabrey 

14 

1928 

Dowling and Sepich 83 

1 



— 

1929 

Hutton and Young 84 

1 


Total 34 

1929 

Hermann 85 

1 • 


Others 


1930 

Rocher and Guerin 86 

1 

1934 

Landivar (jaw) 95 

1 

1934 

Harbitz 87 

1 

1939 

Ashour 76 

1 

1935 

Fletcher et al. 10 

1 


(ant. larynx) 


1935 

Ellis 88 

1 






Total since 1935 

2 

1935 

Adson et al 34 

1 

Total reported by Mabrey 

2 . 

1936 

Ohein 89 

1 



— 

1936 

Albert 90 

1 


Total 4 

1937 

Cabot 91 

1 





We have reviewed the literature and those cases not included in Mabrey’s list, 
and those that have been reported since 1935 are included (tables 1, 2, and 3). 
The number of cases found in each location is as follows: (1) cranial (including 
spheno-occipital and nasopharyngeal cases) — 92; (2) vertebral — 34; (3) caudal 
(or sacrococcygeal) — 122; (4) others — 4. Thus it will be seen that 48.4 per 
cent of the reported cases are found in the sacrococcygeal region, and 36.5 per 
cent in the cranial region, the remainder being located along the vertebral 
column, with few exceptions. 

' . ' \ 

Symptomatology 

The signs and symptoms of the cranial chordomata are those of a brain tumor, 
or a tumor of the nasopharyngeal cavity, with headache and diplopia, oi difficult 
nasal breathing among the most common symptoms, as the case may be. Nausea, 
vomiting, and vertigo are also frequently found. Involvement of one or several 
of the cranial nerves from the pressure of the growth almost always occurs, with 
consequent pupillary changes, disturbances of the senses of smell, vision, and 
occasionally hearing and speech. There may be strabismus, hemianopsia, optic 
atrophy, papilledema, nystagmus, dilatation of the pupil, and loss of light and 
consensual reflexes, depending upon the cranial nerves involved in the new 
growth. The involvement is most frequently unilateral, but occasional bilateral 
involvement has been noted. Hemiplegia, paraplegia, incontinence of urine 
and feces, and peripheral muscle weaknesses have been reported. Loss of 
weight and general weakness occur infrequently. In those cases in which the 
growth is predominantly anterior, difficult breathing results from the protrusion 
of the growth into the nasopharynx, and occasionally the posterior segment of 
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the nose Epistaxis occasionally occurs in such cases. The mass may be seen 
or palpated in the nasopharynx when the latter is involved. Roentgenograms 
may or may not show si^ns of increased intracranial pressure, with erosion or 
destruction of the bones in the region of the spheno-occipital articulation or t be 

sella turcica. . - . , 

The signs and symptoms of chordomata of the spine are those of pressuie, 

due to the increasing size of the tumor mass. The growth may progress 
anteriorly or posteriorly, as in other regions, or remain centrally located. _ It 
frequently causes erosion of the adjacent vertebrae. In the upper cervica 
region the growth may protrude into the pharynx, with consequent difficulty m 
swallowing or respiration. In the lower cervical region, the progress of growth 
may be into the lateral or posterior neck muscles, the mass being visible ex- 
ternally, and causing painful and difficult neck movements. Coincident with 
these symptoms, those due to pressure on the brachial plexus and the spinal 
cord arise, with various paralyses and paresthesias or anesthetic areas, either, 

- in one or both of the upper extremities. When the, tumor mass encroaches on 
the cord, whether in the cervical, dorsal, or lumbar region, the signs are those 
of a spinal cord tumor, with sphincter paralyses, either unilateral or bilateral 
paralyses of the muscles below the level of the tumor, and the development of 
areas of hypoesthesia, or anesthesia. The deep reflexes of the involved areas 
may be either increased or decreased. Ankle clonus may develop. 

In the dorsal region, the growth is most commonly into the mediastinum, 
with pressure on the aorta or the esophagus, resulting in pain in the chest, fre- 
quently substernal, and difficulty in swallowing. There may be more or less 
complete obstruction of the esophagus. In the lumbar region, pressure on • 
abdominal organs may cause symptoms referable to these organs, in addition to 
those symptoms noted above. 

As in cranial and vertebral chordomata, the signs and symptoms of sacro- 
coccygeal chordomata are those due to the pressure of the gradually increasing 
tumor mass and its encroachment on structures in the pelvis. The tumor most 
frequently grows anteriorly and is palpable as a firm mass in the rectal pouch on 
digital examination, or seen on proctoscopic examination to be obstructing the 
rectum or constricting its lumen, and digital examination may show the mass 
more or less completely filling the pelvic cavity if it is in an advanced stage. In 
large growths in this region, the ureters may be displaced and the bladder pressed 
upon. . Consequently, there may be difficulty in defecation and occasionally in 
micturition. The feces may be blood stained, or there may be frank hemorrhage 
from the rectum. .The tumor may extend posteriorly, and if so, appears as a 
mass of variable size, occasionally of tremendous size, over the sacrum or nates. 
Growth may progress both posteriorly and anteriorly, or into the abdomen, 
as m tie case we are reporting. Paralyses, hypoesthesias, or anesthetic areas 
o one or both the lower extremities develop as a result of the pressure of the 
tumor mass. Pam over the mass, in the rectum, and radiating over the course 
symptom V ° 1Ved nerVeS is fre A ueilt Difficulty in walking may be an early 

icm vf ™ ent 5 eno | ra P hic signs of sacrococcygeal chordomata were stated in 

tlm anL? i Hs, f“ ? : .“ L This may be demonstrated in 

antero-postenor or lateral -views, preferably by stereoscopic examination of 
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the bone which may or may not be entirely preserved. 2. Rarefaction or Destruc- 
tion. The involved bone presents either a loculated appearance with multiple 
small circular or oval radiotranslucent areas or the bone is destroyed in large 
areas. 3. Trabeculation. The remains of the undestroyed bone form dense 
trabeculae which may extend 'into the soft tissue mass outside the original normal 
boundary of the bone. 4. Calcification. This may be due to reactive new bone 
formation or deposit of calcified material in the tumor as a result of degeneration 
or necrosis. This calcified matter appears usually in irregular masses of soft 
radio-opacity.” They sjated that these “findings elsewhere in the skeleton may 
indicate giant-cell tumor, osteochondroma, or myxochondroma, but the clinical 
picture and particularly the sacrococcygeal location of the lesion should suggest 
the diagnosis of chordoma.” 

Similar roentgenographic findings may be noted when the tumor is located 
in the vertebral column or in the cranium, if the tumor has been one of com- 
paratively long standing, but these findings are not at all of a positive diagnostic 
nature. Roentgenograms are frequently entirely normal even in well advanced 
cases. 

Encephalograms and myelograms may be of distinct aid in localizing or dis- 
covering the presence of a cranial or spinal chordoma, but the proof that the 
lesion is a chordoma must wait an examination of the tissue microscopically. 

Differential Diagnosis 

The nature of the tumor when found cannot he definitely stated without 
microscopic examination of the tissue, but it can be continually borne in mind 
in considering the types of tumors that are located in the spheno-occipital or the 
sacrococcygeal region, and should not be forgotten in tumors of the vertebral 
column. A histopathological diagnosis is at times most difficult -as there may 
be elements in the tissue which would strongly resemble those found in myxo- 
chondroma or sarcoma, or gelatinous carcinoma of the rectum. If the tumor 
mass surrounds the rectum a gelatinous carcinoma of the rectum may be strongly 
considered, but a chordoma is more firmly attached to the sacrum by strands 
of attachment than is a carcinoma. The histologic' features of chordomata 
have been discussed in detail above. Teratomata, dermoid cysts, enchondromata, 
osseous sarcomata, myelomata, tuberculosis of the sacrum, and carcinomata of 
the rectum must all be differentiated from sacrococcygeal chordomata. Diag- 
nostic puncture of the tumor mass, when accessible, is of aid in establishing a 
diagnosis. * 

Ridpath 40 stated in 1938 that there are “many good reasons for confusing 
chordoma with craniopharyngioma (a tumor of Rathke’s cleft and hypophyseal 
stalk). The manifestations referable to the cranial nerves, especially defects in 
the visual fields, and the roentgenographic changes may be identical. There may 
even be suprasellar calcification, such as is common in a craniopharyngioma. 
The adenomata and carcinomata of the hypophysis may destroy a considerable 
amount of bone, and in order to complete the imitation of a chordoma, they 
may grow into the nasopharynx.” In spheno-occipital chordomata “there is 
little or no evidence of hypophyseal dysfunction.” -He stated that among the 
other tumors to be differentiated are parasellar meningiomata, atypical chondro- 



CASE REPORTS 

mate, cliondrosarcomata, myxosarcomata, pharyngeal dermoid cysts, teratomata, 
and primary nasopharyngeal carcinomata. 

Prognosis 

Benign and malignant chordomata are both notably rather slow in growth. 
In the former, the process may cover a period of many months or several years 
before the symptoms are pronounced enough for the patient to seek relief. In 
the latter the progress of growth is likewise variable, but is usually much more 
rapidly progressive than in the benign type. However, several years may elapse 
in malignant cases that show definite metastatic lesions at the time of the first 
examination. As a rule, the cranial type is the most rapidly fatal. Benign 
growths if not completely removed at operation continue to grow. Metastases 
in the malignant type occur iri the minority of cases, and are found in the 
adjacent lymph nodes, heart, lungs, liver, spleen, kidneys, and adrenals. The 
adjacent tissues are frequently involved by direct extension of the growth. 

Treatment 

In areas that are accessible to surgical removal of the tumor, operation offers 
the only hope of a permanent cure. If completely removable, recurrence does 
not occur in the benign type, and complete recovery ensues. Because of the 
location, size and extent of the growth, and involvement of adjacent structures, 
complete removal and consequent cure are not often possible. Relief of untoward 
pressure symptoms with partial removal, however, is indicated whenever pos- 
sible, even if this requires repeated operations as symptoms recur. Malignant 
chordomata are, of course, always fatal, unless successfully and completely 
removed before metastases occur. Surgical removal is often a most difficult and 
arduous procedure, and in cases in which extensive areas of bone are involved, 
an impossible task. Roentgen and radium therapy have both been used follow- . 
ing operation, and without operation, but with very questionable results. Some 
relief of pain may result, but little can be expected as far as retarding or curing 
the tumor when this method of treatment is employed. 


Case Report 

H. J. J., colored male, aged 23 years, was admitted to Walter Reed General Hos- 
pital, Washington, D. C., on March 24, 1938. His chief complaints were intermittent 
dull pain in the right lumbar region, loss of weight and strength, a rather harassing 
productive cough, dyspnea on exertion, anorexia and constipation. His past and 
family history were irrelevant except that he had had influenza in 1933, and gonor- 
rhea in 1931.. The present illness started in the summer of 1937, with a' severe 
nasopharyngitis and bronchitis. His health had declined from then on, the cough be- 
“ g , c V ’ on ‘ c 1 and productive of a yellow-grayish material, occasionally streaked 
b .,°° d ' T h ? re ' Vas a sense of tightness in the chest. During thtf first part of 
-ndmon became worse, strength failed, and he developed a tendency to 

himbarregbn dySPnea ^ eXertl0n ’ consti P ation , and intermittent dull pain in the right 

Physical examination on admission showed a young colored man, underweight and 
obviously chronically ill. The temperature was 98.8° F.fpulse 112 respirations 32 His 
normal weight had been 135 pounds, and was 114 pounds on admission. The ingnM 
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■Hands were enlarged and firm, and there was a generalized enlargement of all the 
lymph glands. The tonsils were moderately enlarged. The blood pressure was 1 
mm He systolic and 64 mm. diastolic. The heart rate was accelerated, but the hear 
was otherwise normal. Examination of the lungs showed impaired resonance 
bilaterally ranging from dullness to flatness at the posterior right base. 'There were 
moist, crackling rales, in the left lower lobe posteriorly and in the axilla'. There were 
diminished breath sounds with prolongation of expiration in the lower right lung. 
Tactile fremitus was absent in the right base posteriorly. The prostate was soft and 
somewhat tender. The abdomen was flat, with the liver edge barely palpable. There 
was a firm fixed mass in the right lower quadrant, extending into the right flank, 
tender to pressure, appearing attached to the pelvis. The pupils were normal, as were 
the pupillary reflexes. The knee jerk on the right was absent. Other reflexes were 

normal. , _ 

. The blood count on admission was 4,160,000 red cells, hemoglobin /0 per cent, 
12,000 white cells, with 72 per cent neutrophiles, 19 per cent lymphocytes, 7 per cent 
monocytes, and 2 per cent eosinophiles. The Wassermann test showed a two plus 
reaction on two occasions, with the Kahn test four plus on one occasion, and two plus 
on the second. The blood chemistry was within normal limits. Urinalyses were 
negative, including cultures. The sputum was negative for tubercle bacilli on re- 
peated examinations. The feces were negative for parasites and ova, free and occult 
blood. The fractional gastric analysis showed a low total acid curve, with absence 
of free hydrochloric acid in all but one specimen. A barium enema showed the colon 
and cecum displaced to the left (figure 1). A flat film of the kidney, ureter and 
bladder regions showed a faint outline of the mass; in the right side of the pelvis. A 
urogram gave the impression of a tumor mass in the abdomen, in the right lower 
quadrant, in relation to the right kidney (figure 2). Gastrointestinal studies were 
negative. Metastatic growths were noted throughout both lungs on roentgenograms 
taken on admission (figure 3), and these increased' in size throughout the period of 
hospitalization. No metastases were evident in roentgenograms of the lumbar verte- 
brae, bones of the pelvis, femora, or the skull. 

Soon after admission a lymph gland from the right inguinal region was removed 
and showed on microscopic examination a low grade, chronic, non-suppurative inflam- 
matory reaction. As it was not feasible to make any further attempts at a positive 
diagnosis, because of the far-advanced nature of the tumor, a working diagnosis of 
an unknown variety of malignant tumor of the right lower abdomen was made. The 
possibility of the origin of the tumor at the lower pole of the right kidney was con- 
sidered. On April 3, 1938, he had a rather severe pain in the right lower extremity, 
and this recurred at varying intervals and with varying intensity throughout his period 
of hospitalization. Deep roentgen therapy was started on April 7, 1938, and com- 
pleted on May 6, 1938. A total of 4,100 r. to six chest fields, and 4,100 r. to three 
abdominal fields was given, with only slight diminution in the size of the abdominal 
mass ^ June 1938, codeine was required to control the troublesome nocturnal 
cough, and for the pain in the right lower extremity. In December 1938, deep roent- 
gen t erapy was again given, starting on December 1, 1938, and completing the course 
on January 19, 1939. A total of 1,784 r. was given to the abdominal fields. 

iWwITf -m e fn 0UrS f °I treatment in th e hospital a rather severe secondary anemia 
The T ;-™" 1 dropping to 2,300,000 and hemoglobin to 50 per cent. 

S, Lto„?r Va ™ d fr ° m * was usually within normal 

5 as 20 p er cem“ PM 0 " " P ' a,ed bI °° d COums ’ a ” d at ttaes ' vere as 
The patient remained up and about until the middle of January 1939 when he 

fotr e eZt-; V0rSe ’,"' il "," ,Ore pai ” in «* hip joint, radiating down tte right 
lower extremity, and with considerable aggravation of the productive cough The 



688 D. B. FAUST, H. ,R. GILMORE, JR., AND C.. S. MUDGETT 


mass in the right lower abdomen had become larger. Morphine .was required occa- 
sionally to control the pain. By the middle of February 1939, morphine was required 
four to five times in 24 hours for relief of pain, and cough. The right lower ex- 
tremity had become mildly edematous. By the middle of March there was moderate 
edema of both legs and ankles, but he was still able to get out of bed for short periods. 



Fig 3 Roentcenoffram of the chest on admission showing metastatic growths throughout 
both lungs. (U. S. Army Medical Museum Neg. No. 68294, Acc. No. 62185.) 

He died quietly on March 21, 1939, at 8:15 a.m. The antemortem diagnosis was 
retroperitoneal tumor of unknown type, with metastases to the lungs. ■ 

Autopsy. Gross findings: The skin showed scattered, superficial ulcers, 1 cm. to 
2.5 cm. in diameter in the following areas : right mastoid, left ear, face, thorax, ab- 
domen, and back. The right leg and ankle showed moderate edema and the left leg 
and ankle slight edema. 

In the right lower quadrant of the abdomen was a firm, smooth, immovable 
globular mass which was easily visible projecting above the surface of the abdomen. 
It measured 15 by 8 cm. The skin was not adherent to the mass. 
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The right pleural chink contained 500 c.c. and the left pleural chink 100 c.c. of 
clear, straw-colored fluid. The lungs were free, the right weighing 1,320 grams,- 
and the left 1,020 grams. Both the pleural and cut surfaces of the lung were studded 
with grayish-white, fairly firm tumor nodules varying in their greatest diameter from 
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Fir. 6 Larce cells with prominent nuclei with occasional vacuoles. (U. S. Army Medical 
. Museum Neg. No. 68666, Act No. 60677 X 575.) 


0.5 cm. to 4 cm. These nodules were well circumscribed and were distributed through- 
out all lobes of both lungs. They did not encroach upon bronchi and did not involve 
the parietal pleura. Mediastinal nodes showed no evidence of tumor. 

The cardiovascular system showed no abnormalities. 

The peritoneal chink contained about 500 c.c. of clear straw-colored fluid. 

The gastrointestinal tract and the mesenteric and. retroperitoneal nodes were 
normal. ’ 
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Fig. 7. Collection of chordoma cells within the lumen of a small capillary. (TJ S A nm 

Medical Museum, Neg. No. 68668, Acc. No. 60677 X 575.) ' " J 
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No gross lesions were found in the liver, spleen/ pancreas, kidneys, bladder, 
prostate, thyroid or thymus. Sectioning of the left adrenal showed a grayish-white 
nodule 6 mm. in diameter resembling tfie nodules seen in the lung. 

The tumor measured 20 by 12 by 6 cm. and lay in the right pelvis, extending up 
over the pelvic brim. It was entirely retroperitoneal with the right ureter running 
over its surface. The surface was smooth and regular, and the consistency was 



Fir 8 Soaces in mucinous stroma lined by chordoma cells. (U. S. Army Medical 
' ‘ Museum Neg. No. 68707, Acc. No. 60677 X 240.) 

firm (figure 4). It was not adherent to any portion of the gastrointestinal tract. 
The tumor was easily freed laterally but was firmly adherent to the right psoas 
muscle and to the antero-lateral surface of the sacrum. After removal an area of 
erosion about 4 cm. in diameter was palpated at the point of attachment to tf/e 
sacrum. The inferior vena cava and right iliac veins were dilated where they were 
pushed forward by the tumor. 
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Fig. 9. 


lu r ^vwTt£ ng alm ° St acel J ular fibrillar material with scattered vacuolated 
Us giving the appearance of cartilage: (U. S. Army Medical Museum Neg 


aunost acellular tibril 

No fiRfi 77 C f S a PP™e of cartilage, 

No. 68677, Acc. No. 60677 X 17 ) 
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Sectioning of the tumor showed a coarsely Iobulated surface with moderately 
soft, grayish-white areas separated by thick fibrous septa. In some areas these septa 
had a shiny, mucinous or cartilaginous appearance. Small cyst-like areas of degen- 
eration were present and some areas showed a reddish-yellow color suggesting hemor- 
rhage and degeneration (figure 5). 

The skull was not opened. 

Microscopic findings : The histologic picture varied. In some areas the cells were 
in compact masses with encircling, indistinct strands of supporting tissue which 
stained black with the Wilder silver stain. The tumor cells themselves were large, 
with pink staining (hematoxylin and eosin- stain) granular cytoplasm and vesicular 
nuclei with a distinct nucleolus and scattered chromatin granules. Nuclei were rarely 
hyperchromatic and mitotic figures were not found. Cell borders were often in- 
distinct, frayed or broken, leaving irregular clear areas in the cytoplasm (figure 6). 
Occasional cells presented distinct cytoplasmic vacuoles. Larger cells showed two 
to four nuclei. Some of the large cells were more acidophilic than others. Capil- 
laries were rather numerous with occasional larger thin-walled vessels (figure 7). 
Areas of hemorrhage were present and some areas were necrotic. In other areas, 
elongated, cyst-like spaces were lined by tumor cells which were frequently in a 
single layer and stood out distinctly as individual cells supported by" a thin strand of 
connective tissue (figure 8). The lumen contained varying numbers of unsupported 
cells. These cyst-like spaces lay in a matrix of pink staining, almost acellular fibrillar 
material. In some areas this pink staining material with scattered vacuolated tumor 
cells gave the appearance of cartilage (figure 9). With the Van Gieson stain this 
intercellular substance stained pale pink to a bright red, and a bright blue with the 
Masson trichrome stain. 

A section, including a portion of the right psoas muscle, showed tumor cells 
among the muscle fibers and in several areas tumor cells were seen in vessels. 

In sections of the -metastatic lesions in the lungs, the tumor cells were in compact 
masses with little intercellular substance. Vacuoles were present in some cells, but 
there was no resemblance to cartilage. 

The lesions in the left adrenal presented compact masses of cells, and also the 
cyst-like spaces seen in the primary tumor., Intercellular material was scant. All 
metastatic lesions were well circumscribed. 

Mayer’s muci-carmine stain showed no mucin in sections of the primary tumor 

or metastatic lesions. 

Sections of the prostate and testes showed atrophy and fibrosis, probably 
secondary to radiotherapy. Microscopic examination of sections of the other organs 
was normal. 

The histologic diagnosis of the tumor and metastatic lesions was chordoma. 

Conclusions 

1. Chordomata are tumors arising from remnants of the fetal notochord, 
which persist in the intervertebral discs and in the region of the spheno-occipital 
and sacrococcygeal articulations, and rarely in other regions adjacent to the 
skull and vertebral column. They may be relatively benign or more frequently 
malignant, with or without metastases. They may be amenable to surgical : 
removal but usually it is a difficult procedure to remove the tumor mass com- 
pletely, because of the location. . Roentgen and radium therapy are of question- 
able value. A fatal termination in the course of one to six years is the rule, but 
cures have been reported following surgical removal. 
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2. The literature has been reviewed, and a case of a large malignant sacro 
coccygeal chordoma, extending into the right lower quadrant of the abdomen, 
with extensive pulmonary metastases and adrenal metastases, has been piesented. 

3. An outline of the clinical features of cranial, vertebral, and sacrococcygeal 
chordomata, with the histologic findings, has been presented. 


BIBLIOGRAPHY 


1. Luschka, H. von: Die Altersveranderungen der Zwischenwirbelknorpel, Virchow’s 

Arch. f. path. Anat., Berlin, 1856, ix, 311. 

2. Virchow, R. : Untersuchengen iiber die Entwicklung dcs Schadelgrundes im gesunden 

und krankhaften Zustande und iiber den Einfluss derselben auf Schadelform, 
Gesichtsbildung und Gehirnbau, 1857. 

3. Ribbert and Steiner, H. : Uber die Ecchondrosis physalifora spheno-occipitalis, Centralbl. 

f. allg. Path. u. path. Anat., 1894, v, 457-461. 

4. Muller, H. : Ueber das Vorkommen von Resten der Chorda dorsalis bei Menschen nach 

der Geburt und iiber die Verhaltnisse zu den Gallerigeschwulsten am Clivus, Ztschr. 
f. rationelle Med., 1858, ii, 202. 

5. Bruce, J., and Mekie, R. : Chordoma, Surg., Gynec., and Obst., 1937, lv, 40-47. 

6. Berard, L., Dunet, C. L., and Peyron, A. : Bull. d. Assoc. Irani;, p. 1’ etude du cancer, 

1922, xl, 28. 

7. Linck and Warstadt: Origin and localization of malignant chordomas, especially in 

sacrococcygeal region, Beitr. z. klin. Chir., 1922, cxxxvii, 612-626. 

8. Peyron, A., and Melissinos, J. : Chordome, tumeur traumatique, Ann. de med. leg., 1935, 

xv, 478-488. 

9. Alexais and Peyron : Sur l’histiogenese et l’origine des chordomes, Compt.-rend. Acad. 

d. sc., 1922, clxxiv, 419. 

10. Fletcher, E. M., Woltman, H. W., and Adson, A. W.: Sacrococcygeal chordomas; 

clinical and pathologic study, Arch. Neurol, and Psychiat., 1935, xxxiii, 283-299. 

11. Coenen, H. : Das Chordom, Beitr. z. klin. Chir., 1925, cxxxiii, 1-77. 

12. Klebs, E. : Ein Fall von Ecchondrosis spheno-occipitalis amylacea, Virchow’s Arch. f. 

path. Anat., 1864, xxxi, 396. 

13. Grahl, O.: Eine Ecchondrosis physalifora spheno-occipitalis (Chordom des Turken- 

sattles) ungewohnlichen Umfangs mit interessanten klinischen Folgen, Inaug. Dissert., 
Gottingen, 1903. 

14. Trelat: Encondroma a marche rapide, Gas. d.hop., 1868, xli, 254. 

15. DesJacques, R. : A propos d’un case de chondrome de la colonne cervicale, Lyon chir. 

1927, xxiv, 40. 

16. Owen, C. I., Hershey, L. N., and Gurdjian, E. S. : Chordoma dorsalis of the cervical 

spine, Am. Jr. Cancer, 1932, xvi, 830-840. 

17. Raul and Diss : Quoted by Mabrey, R. E. 24 

18. Hennig, L.: Vber congenitale echte Sakraltumoren, Beitr. z. path. Anat. u. z. allg. Path., 

1900, xxviii, 593-619. 

19. Stewart, M. J. : Malignant sacrococcygeal chordoma, Jr. Path, and Bact., 1922, xxv, 40- 


0. Eckel, J. L., and Jacobs, W. F.: Malignant spheno-occipital chordoma, report on case 
Jr. Lerv. and Ment. Dis., 1925, lxi, 471^186. 

' ' vith ” port * new sacro 

SaCr ““ CJ ' geaI «•“*— <*«"% Am 

a M m'V“V? A ; Z " V, ” CK ' G - S " RocHLm, L. L.: Clinical study, pathomct. 
P gj nd histogenesis of chordomas, Arch. f. Psychiat., 1930, lxxxix, 222-262. 



696 


D. B. FAUST, H. R. GILMORE, JR., AND C. S. MUDGETT 

24. Mabrey, R. E.: Chordoma, study of ISO cases, Am. Jr. Cancer, 1935, xxv, 501-517. 

25. Ajello-Ainto, L. : Contribute casistico alio studio del cordoma del clivus di Blumenbach, 

Cultura med. mod., 1927, vi, 39-48. 

26. Klotz, A.: Malignant chordoma of nasopharynx; case, Semaine d. hop. de Paris, 1931, 

vii, 56. ' 

27. Kling, K. G. : Malignant cranial chordoma; case, Acta path, et microbiol. Scandinav., 

1933, xvi, 194-203. 

28. Traina, S. : Malignant chordoma of nasopharyngeal cavity, Minerva med., 1934, ii, 

83-89. 

29. Haas, G. M. : Chordoma of cranium and cervical portion of spine ; review of literature 

with report of case, Arch. Neurol, and Psychiat., 1934, xxxii, 300-327. 

30. Camauer, A. F., and Sacon, J. I. : Unilateral paralysis of nerves of base of cranium 

due to chordoma of physaliform synchondrosis (Guillain-Garcin syndrome), Rev. 
Asoc. med. argent., 1934, xlviii, 1251-1256. 

31. Harbitz, F. : Tumors arising from hypophyseal duct and other neoplasms related thereto, 

chordomas, Acta path, et microbiol. Scandinav., 1935, xii, 38-78. 

32. Livingston, G. : Chordoma of base of skull, Proc. Roy. Soc. Med., 1935, xxvii, 1427-1429. 

33. Furlow, L. T. : Intracranial chordoma; case, Arch. Neurol, and Psychiat., 1935, xxxiv, 

839-843. 

34. Adson, A. W., Kernohan, J. W., and Woltman, H. W. : Cranial and cervical chor- 

domas; clinical and histologic study, Arch. Neurol, and Psychiat., 1935, xxxiii, 247- 
261. 

35. Van Wagenen, W. P. : Chordoblastoma of basilar plate of skull and ecchordosis 

physaliphora spheno-occipitalis ; suggestions for diagnosis and surgical treatment. 
Arch. Neurol, and Psychiat., 1935, xxxiv, 548-563. 

36. Fidlovosky, I. Y. : Malignant cranial chordoma; case, Vrach. delo., 1935, xviii, 871-874. 

37. Cusenza, G. : Craniopharyngeal chordoma; clinical and anatomicropathologic study of 

case, Oto-rino-laring. ital., 1936, vi, 421-433. 

38. Stevenson, L. D., and Friedman, E. D. : Chordoma involving ventral aspect of pons and 

medulla; two cases. Brain, 1936, lix, 291-301. 

39. Gould, S. E. : Spheno-occipital chordoma; report of case, Arch. Otolaryngol., 1936, xxiii, 

588-592. 

40. Boemke, F., and Joest, W. : Cranial chordoma, Virchow’s Arch. f. path. Anat., 1936, 

ccxcvii, 351-367. 

41. Gutierrez, A., and Monserrat, J. L. : Chordoma of nasopharynx, case. Rev. de cir. de 

Buenos Aires, 1936, xv, 61-80. 

42. Argaud, Gorse, and Calmette: Intra-orbital chordoma in child three years old, Ann. 

d’anat. path., 1937, xiv, 419-422. 

43. Braitenberg, H. Von: Zur Kenntnis der Basilar- und Sakralchordome, Frankfurt 

Ztschr. f. Path., 1936-1937, i, 509-533.. 

44. Dickson, W. E. C., Worster-Drought, C., and McMenemey, W. H. : Spheno-occipital 

chordoma; case, Jr. Path, and Bact, 1937, xliv, 41-46. 

45. Hrynkiewicz, S. : Review of literature, with report of case of chordoma, Polska gaz. 

lek., 1937, xvi, 849-953. 

46. Roche, T., and Martin, J. F. : Ophthalmologic symptoms and lesions in patient with 

chordoma of sphenoidal origin ; case, Bull, et mem. Soc. frang. d’ophth., 1937, 1, 70-79. 

47. Szeker, J. : Chordoma of nasopharynx ; surgical therapy of case, Monatschr. f. Ohrenh., 

1937, lxxi, 1436-1444. 

48. Peers, J. H. : Spheno-occipital chordoma, Am. Jr. Cancer, 1938, xxxii, 221-226. 

49. Ridpath, R. F. : Chordoma, with report of two cases, Ann. Otol., Rhin. and Laryng., 

1938, xlvii, 649-658. 

50. Schneegans, E., and Mandigas: Non-communicating hydrocephalus due to malignant 

chordoma; fatal case, Bull. Soc. pediat de Paris, 1938, xxxvi, 535-538. 



CASE REPORTS 


697 


51. Calamandrai, G.: Fine structure of benign chordoma of clivus, Arch. ital. di med. sper., 

1938, iii, 637-658. ' 10 _ 0 . 9nQ 

52 Remaggi, P. F.: Chordoma of clivus, Oto-rmo-larmg. ital., 1939, ix, 209-219. 

53'. Zambrini, A. R„ and Castellanos, F. J.: Chordoma of cavum, Rev. Asoc. med. argent., 

1939, liii, 382-384. . ...... f 

54. Ho ller , H. U.: Symptoms presenting aspect of glaucoma in patient with chordoma of 

Blumenbach’s clivus, Acta ophth., 1939, xvii, 20-27. 

55. Zeitlin, H., and Levinson, S. A. : Intracranial chordoma, Arch. Neurol, and Psychiat., 

1941,’xlv, 984-991. . . . , 

56. Boldrey, E., and McNally, W. J.: Chordoma of basiqcciput and basisphenoid ; four 

cases, Arch. Otolaryng., 1941, xxxiii, 391-400. . 

57. Gardner, W. J., and Turner, O.: Cranial chordomas; clinical and pathologic study, 

Arch. Surg., 1941, xlii, 411-425. 

58. Grandclaude, C., Dressens, J., and Tison, P.: Sacrococcygeal chordoma, Echo med. 

du nord, 1933, xxxvii, 186-189. 

59. Cardenas Pufo, M.D., and Calvo Tarafa, I. : Aportacion a la histopatologia del chor- 

doma, Arch, de med. int., Habana, 1935, i, 439-462. 

60. Fletcher, E. M., Woltman, H. W., and Adson, A. W.: Sacrococcygeal chordomas; 

clinical and pathologic study, Arch. Neurol, and Psychiat, 1935, xxxiii, 283-299. 

61. Roche, Thiers, and Martin, J. F.: Ophthalmologic symptoms and lesions in patient 

with chordoma of sphenoidal origin; case, Bull, et mem. Soc. Iran?. d’opht., 1937, 1, 


70-79. 

62. Schwartz, G., Kuhlmann, J., and Nadaud, P. : Influence de la radiotherapie sur un 

epithelioma chordal, Bull. Soc. radiol. med. France, 1936, xxiv, 748. 

63. Harmos, O., and Palmer, L. A.: Chordomata and report of case, Virginia Med. Month., 

1935-1936, lxii, 638-648. 

64. Hsieh, C. K., and Hsieh, H. H. : Roentgenologic study of sacrococcygeal chordoma, 

Radiology, 1936, xxvii, 101-108. 

65. Gabriel, W. B. : Sacrococcygeal chordoma; case, Proc. Roy. Soc. Med., 1936, xxix, 1007— 

1008. 


66. Simonds, S. : Two specimens of chordoma of the sacrum, West London Med. Jr., 1936— 

1937, xli, 57-58. 

67. Cazzamali, P. : Central sacral chordoma; histogenetic, anatomicropathologic and clinical 

study of case, Arch. ital. di chir., 1937, xlv, 175-199. 

68. Schwyzer, A. : Case of chordoma with a hitherto unobserved intraspinal extension, 

Minnesota Med., 1937, xx, 15-21. 

69. Nash, I. E., and Laskey, N. F.: Sacrococcygeal chordoma; report of unusual case with 

especial reference to x-ray findings, Jr. Urol., 1937, xxxviii, 81-90. 

70. Barnes, V. D., and Owen, S. E. : Chordoma: a case with unusual endocrine findings. 

Am. Jr. Cancer, 1937, xxix, 541-545. 

71. Coley, B. L. : Sacral chordoma; one year after radical excision, Ann. Surg., 1937, cv, 

463-466. 

72. Ghareeb, A. A.: Two sacrococcygeal cases, Jr. Egyptian Med. Assoc., 1938, xxi, 606- 

1 / / 1 


73. Ruckensteimer, E. . Sacrococcygeal chordoma, case with recovery persisting six year: 
after roentgenotherapy, Arch. ital. di chir., 1938, liv, 412-418. 

" 1 chordoma, clinical study of case, Bull, e mem. Soc. piemontes< 

di chir., 1938, vm, 4-9. • 

75. Nagase, K : Sacrococcygeal chordoma, case, Gann., 1938, xxxii, 146-147. 

. Ashour, M. A.: Chordoma of anterior aspect of larynx and of sacrococcygeal region, tw< 
cases, Jr. Egyption Med. Assoc., 1939, xxii, 163-166. 

7/. Lyall, A.: Case in sacrococcygeal region, Glasgow Med. Jr., 1939, cxxxi, 171-172. 



698 ' 


HENRY B. SUTTON AND NORMAN S. MOORE 


78. Mixter, C. G., and Mixter, W. J. : Surgical management of sacrococcygeal and vertebral 

chordoma, Arch. Surg., 1940, xli, 408-421. 

79. Bowers, W. F. : Sacrococcygeal chordoma, case, Nebraska Med. Jr., 1940, xxv, 341-342. 

80. Hermann, G., and Tourneaux, F. : Les vestiges du segment caudal de la moelle epinere 

et leur role dans la formation de certaines tumeurs sacro-coccygiennes, Compt- rend. 
Acad. d. sc., 1887, civ, 1324-132 6. 

81. Klebs, E. : Ein Fall von Ecchondrosis spheno-occipitalis amylacea, Virchow’s Arch. f. 

path. Anat., 1864, xxxi, 396. 

82. Andler, R. : Die Klinik des sacrococcygcalen Chordoma, Arch. klin. Chir., 1926, cxliii, 

467-490. 

83. Dowling, E., and Sepich, M. J. : Of lumbar region as etiologic factor in development of 

syndrome of compression of caudaequina, Rev. de especialid., 1928, iii, 149-175. 

84. Hutton, A. J., and Young, A.: Chordoma; report of two cases; malignant sacrococ- 

cygeal chordoma and a chordoma of the dorsal spine, Surg., Gynec., and Obst., 1929, 
cccxxxxiv, 48-333. 

85. Herrmann, A. : Clinic and diagnosis of various cranial chordoma, Arch. f. Ohren-, 

Nasen- u. Kehlkopfh., 1929, cxxiv, 127, 135. 

86. Rocher, H. L., and Guerin, R. : Chordome de la nuque; extirpation, radiotherapie 

postoperatoire, mort; evolution totale en un an., Soc. nat. de chir., 1930, lvi, 286. 

87. Harbitz, F. : Tumors originating from cranio-pharyngeal canal and related tumors, 

Norsk, mag. f. laegevidensk, 1934, xcv, 785-812. 

88. Ellis, V. H. : Notochordal tumor of cauda equina in child of 8 years, Brit. Jr. Surg., 

1935, xxiii, 25-29. 

89. Ohein, L. : Malignant central chordoma of lumbar portion of spine, Beitr. z. path. 

Anat. u. z. allg. Path., 1936, xevi, 426-430. 

90. Albert, B. : Of posterior mediastinum; two-stage operation, Casop. lek cesk., 1936, Ixxv, 

1347-1348. 

91. Cabot Case 23281 : Chordoma of second lumbar vertebra. New England Jr. Med., 1937, 

ccxvii, 104-107. 

92. Bertoni, G., and Fratini, G. P. : Intradural chordoma of cervical spine causing spinal 

cord depression, Arch. ital. di chir., 1938, 1, 345-366. 

93. Guthert, H. : Chordoma of vertebral column, with report of case, Ztschr. f. Krebs- 

forsch., 1939, xlviii, 557-575. 

94. Richards, V., and King, D. : Chordoma, Surgery, 1940, viii, 409-423. 

95. Landivar, A. F. : Of lower jaw; recovery after surgical therapy, Bol. y trab., Soc. de 

cir. de Buenos Aires, 1934, xviii, 443-453. 


THE DIAGNOSIS AND TREATMENT OF CONGENITAL 
HEMOLYTIC (SPHEROCYTIC) JAUNDICE: REPORT 
OF A CASE WITH UNUSUAL BLOOD FINDINGS 
ALTERED BY LIVER THERAPY * 

By Henry B. Sutton, M.D., F.A.C.S., and Norman S. Moore, M.D., F.A.C.P., 

Ithaca, New York 


Congenital hemolytic jaundice is a chronic blood dyscrasia generally char- 
acterized by microcytic anemia, acholuric jaundice, increased fragility of the red 
blood corpuscles to hypotonic salt solution, reticulocytosis, splenomegaly, and 
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crises of hemolysis. It has frequently been stated that the victims are more 
jaundiced than ill. The belief that it follows a benign course, compatible with 
active and long life except when hemolytic crisis occurs has ^een^widely ac- 
cepted. Many cases, however, do not follow this benign pattern. ' ’■ 

There is an increasing disposition to emphasize the more severe aspects , of this 
disease 1 ’ 2 ’ 5 ’ 3S ’ 38 ; and there is a changing attitude toward therapy, particulaily 

toward blood transfusions 2 - B ’ c - 29 and splenectomy. 1 - 3 ’ 4 ’ 5 _ _ 

The classification of many cases is difficult. The subdivision of idiopathic 
hemolytic jaundice into a congenital and an acquired type is not entirely satis- 
factory, since there is no agreement on the criteria to be used in making this 
separation. There are a number of observers who regard these two generally 
accepted types of the disease as clinical variations of the same entity. 4 ’ 7 ’ 8 ’ °’ 10 
Many times an error in diagnosis occurs when symptoms of the disease are 
present. This is particularly true in children. The fact that the blood findings 
vary during short time intervals in the same case makes both diagnosis and 
classification difficult. 

Our purpose is to report a case of congenital hemolytic jaundice exhibiting 
an initial macrocytic blood picture with normal fragility of the red blood cells 
and total absence of reticulocytes, and acute abdominal symptoms, in which the 
blood, after liver therapy, showed many microcytes and an increased fragility. 

We also discuss this case and the literature with special reference to classi- 
fication, diagnosis, blood picture after liver therapy, transfusion, and splenectomy. 
No attempt has been made to summarize the literature nor to harmonize that 
part discussed. It is too voluminous to permit the former and too conflicting and 
contradictory to permit the latter. 


Case Report 


The patient, a male, 21 years of age, was admitted to the Cornell University In- 
firmary one evening, after experiencing malaise, loss of appetite and energy for sev- 
eral days. Twelve hours before admission he had experienced initial severe pain 
in the left flank radiating around to the epigastrium, had felt “all in,” and had passed 
several loose stools. The pain had been constant and consistently aggravated by 
movement. There had been no urinary symptoms. 

For the previous two months he had experienced palpitation and shortness of 
breath on exertion, was easily fatigued, bothered by lack of concentration, and a ten- 
dency to worry. He had experienced one previous episode similar but not so severe, 
during January of 1939. At that time he had been confined to another hospital for 
three months and. treated there solely for anemia. The hospital record showed 
b ad been reduced to 68 per cent and the red blood count to 
1,JUU,UU0. The white blood count had been normal. No further investigations had 
been made. He had been given three transfusions with some improvement. No men- 
lon was recor ed of adverse reactions to these. A definite diagnosis had not been* 


illnpcclc lthen - a three months and measles at the age of five years were the only 
, previously encountered by the patient. Growth and development had fol- 

occufred to the TT vf / amily hist0ry revealed that n0 analogous situations had 
well. d f y - Mother > father, one sister, and a half brother were alive and 

nnle^Yt C ea^nL nati0 , n - re T Ied ^ wdl devdo P ed > fairly well nourished young 
21 5 ° f age ’ obvi ously suffering severe pain. The skin and mucous mem- 
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branes were pale. There was no edema. The throat was slightly red. The cervical, 
axillary, and inguinal lymph no’des ,were palpable, discrete, slightly enlarged and 
tender. Examination of the chest was negative. Blood pressure (systolic) was 120 
mm. Hg. There was tenderness in the left costovertebral angle extending around 
to the epigastrium and to the left upper quadrant where the muscles were so rigid 
that no intra-abdominal organs could be palpated. The white cells numbered 6,050; 
poly morphonucl ears 66 per cent, lymphocytes 31 per cent, monocytes 3 per cent. The 



Fig. 1. 


urine showed a slight trace of albumin. The temperature was 99, the pulse 88, and 
respirations 16. • It was thought he might have the grippe. 

In daylight next morning an icteroid tint was discernible. The blood then 
showed hemoglobin 61 per cent, red blood cells 2,820,000; Cl 1.09; platelets 270,000; 
white blood cells 6,900; polymorphonuclears 59 per cent, lymphocytes 37 per cent, 
monocytes 2 per cent, eosinophiles 1 per cent. The icterus index was 21 units. The 
urine contained no bile, but urobilin was present. The peripheral blood showed no 
spherocytes. The blood smear closely resembled that of pernicious anemia. Many 
macrocytes and a few microcytes were present. There was a total absence of reticu- 
locytes. The fragility test was equivocal, hemolysis beginning at .48 per cent saline,’ 
and was complete at .38 per cent (control range was from .46 per cent to .36 per cent 
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saline). It was 


it w« at the time considered normal. Because of the. blood picture,, in- 
tensive’ liver therapy (1 c.c. concentrated extract intramuscularly daily) was adimnis- 
“S to two weeks, but the anemia did not improve (figure 1 . After the liver 
therapy there was, however, a striking change in the red blood cells and the fragility 
test Many spherocytes appeared. The fragility range of the red blood cells 
changed to .50 per cent-.44 per cent saline (control .46 per cent-.30 per cent) and 
reticulocytes increased to 9.5 per cent. The icteric index was 19. Hemoglobin 
dropped to 53 per cent. The red blood count (2,790,000) remained at the previous 
level. Sternal puncture showed a normoblastic marrow. Gastric analysis revealed 
a total acidity of 4 units and a free HC1 content of 2.8 units. Abdominal tenderness 
and rigidity had subsided during this time so that a mass in the left upper quadrant 
reaching almost to the umbilicus could be palpated. This was thought to be the spleen, 
and a diagnosis of chronic hemolytic jaundice of familial type in hemolytic crisis was 
made. 

We were aware that severe reactions sometimes follow transfusions in these 
cases. Therefore, a small test transfusion was given without severe reaction and 
also without benefit. Indeed, 24 hours later the hemoglobin had decreased from 55 
per cent to 53 per cent (figure 1) and the abdominal discomfort in the region of the 
spleen had increased. After one week had passed a larger transfusion (500 c.c.) was 
given. Twenty-four hours later the hemoglobin and red cells were slightly higher but 
the icteric index had risen from 20 to 26 units (figure 1). Abdominal discomfort 
had increased. We suspected that the transfusions had increased the hemolysis and 
that they had made the patient clinically worse. 

Though it was recognized that the hemolytic crisis continued, immediate splenec- 
tomy was decided upon in lieu of further medical treatment. The patient had im- 
proved objectively and subjectively, but little improvement in the blood findings had 
occurred. The hemoglobin was 60 per cent ; the red blood count was 3,020,000 ; and 
the icteric index was 24. To ascertain what improvement could be expected from 
the autotransfusion incident to the emptying of the spleen,, a blood count was made 
15 minutes after the intramuscular injection of 1 c.c. of adrenalin. The hemoglobin 
rose to 80 per cent and the red blood count to 3,870,000. Splenectomy was done with- 
out great difficulty on March 8. The spleen removed weighed 2178 grams. The 
gall-bladder was found to contain many small stones but was not disturbed. There 
were no accessory spleens. Dr. Henry Ferris, pathologist, reported “splenomegaly 
with intense congestion.” 

Blood studies made before, during, and after splenectomy showed striking changes. 
The preoperative hemoglobin was 61 per cent, red blood cells were 3,030,000. The 
icteric index was 24. A count taken at mid-operation showed the hemoglobin to be 
68 per cent and red blood cells to number 4,000,000. At the end of the operation 
the hemoglobin was 70 per cent and the red blood count was 3,440,000. Three hours 
after splenectomy the hemoglobin was 77 per cent and the red blood count was 3,- 
800,000. Six hours after the operation the hemoglobin had risen to 79 per cent and 
the red blood count to 3,900,000. Twenty-four hours after the operation the hemo- 
globin was 78 per cent and the red blood cells numbered 3,870,000. The icteric index 
was 12 units. 

rhese findings corroborate the observations of Doan, Curtis, and Wiseman, 1 - 3 
both as to the rapid increase in red cells and hemoglobin during and after the opera- 

in th? 1 ? e r ^ pid fal l m the lcteric index - the latter indicating a rapid decline 

fr? ys l?- . Shar P e37 concludes that this immediate effect on hemo- 

and ^ SOldy t0 the transfusion incident 

nr .'!wi a V 10UrS l ft l r the operation dle P atie nt was given a transfusion for second- 
ary shock from which recovery .was prompt without adverse reaction. His con- 
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valescence was uneventful except for rather severe, protracted epigastric pain ac- 
companied by some nausea and vomiting. This was attributed to gall-stones which 
were known to exist. His wound healed by primary union. He was discharged on 
April 16, the forty-third postoperative day. On that day the hemoglobin was 80 per 
cent and the red blood cells numbered 4,090,000. He was reexamined October 19, 

1941 and found to be in excellent condition, having gained IS pounds in weight and 
having no subjective complaints. He- was working as a truck driver, which required 
heavy lifting. He had experienced no palpitation or dyspnea, nor had he suffered 
any attack of abdominal pain. He did not tire easily. Difficulty in concentration 
was less evident. No retardation was noticeable. A blood examination showed the 
hemoglobin to be 102 per cent; the red blood cells to number 4,780,000; the white, 
blood count to be 17,950; polymorphonuclears 76 per cent, lymphocytes 17 per cent, 
monocytes 4 per cent, eosinophiles 2 per cent, basophiles 1 per cent. The range of 
hemolysis of the red cells was from .48 per cent to .32 per cent saline. Many sphero- 
cytes (estimated 50 per cent) were present. There was a total absence of reticulo- 
cytes. The elevated white blood count was in part caused by contusions received 
in an automobile accident one day before the count. We considered him to be an 
example of cure following splenectomy. A letter from this patient received April 1, 

1942 informed us that he had been accepted by the United States Army for military 
service. 

We wish to emphasize the following features of this case and to discuss 
them with reference to the literature: .(1) Classification and diagnosis; (2) the 
effect of liver therapy on the blood picture; (3‘) the fragility test; (4) reticulo- 
cytosis; (5) the effect of transfusions; (6) splenectomy. 

Classification and Diagnosis 

The hemolytic anemias cover a number of conditions which have been va- 
riously grouped and named. There is considerable variation in the designation 
of these diseases and some disagreement on classification. Although there is 
considerable disposition to regard the familial and idiopathic acquired type as 
variations of the same disease, 4 ’ T ’ 8| 10 some authorities 40 still retain the old 

division into the congenital (Chaufford-Minkowski) type and the acquired 
(Hayem- Widal) type. The more recent suggestion of Thompson 12 to divide 
them into “spherocytic” and “the atypical type” is gaining adherents. The con- 
dition so long known as congenital or familial hemolytic jaundice in which the 
familial factor may be entirely masked or absent corresponds rather closely to 
Thompson’s spherocytic jaundice, but there are discrepancies. 

The diagnosis in children may be particularly difficult where, according- to 
Debre et ah, 86 icterus and increased fragility are often lacking. Anemia is also 
sometimes absent. They point out that splenomegaly is the only constant fea- 
ture. The fact that the blood picture varies in the same case at different times 
as in the case here reported makes diagnosis and classification in certain in- 
stances difficult. Riddle, in discussing Hill’s work, 35 emphasizes this point. 
There also may be variation in any, -or all, of the other symptoms, none of which 
is invariably observed. 20 ’ 39 Pemberton 11 reports that Giffin at the Mayo Clinic 
found that 23 of 1 18 cases had been operated on for complicating gallstones before 
the diagnosis of primary hemolytic jaundice had been made. 
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Although we can discover no familial background, we believe that our case 
should be classified as one of congenital hemolytic jaundice. It also fits into 
Thompson’s classification of “spherocytic anemia.” 

The spherocyte which is the basis of Thompsons classification was fust de- 
scribed by Naegeli 14 who believed it to be pathognomonic of congenital hemolytic 
jaundice. Gaenssleu 15 correlated the spherical nature of the cells with increased . 
fragility, and Haden 10 considers that all other manifestations of the disease are 
secondary to the spherocytic nature of the red cells and that the primary defect 
is in the bone marrow. Meulengracht 40 does not agree with Gaensslen and cites 
cases with increased fragility of the red blood cells in which the red cell diameters 

are greater than normal (8.2 microns). 

Thompson’s impressions may be summarized as follows : Spherocytic jaundice 
is a uniform disease entity ; the spherocytes are pathognomonic and take an active 
part in the disease process. All patients with spherocytic jaundice have spheri- 
cal microcytes in their blood. These cells are directly responsible for the fragility 
in hypotonic salt solution. The cells of the blood are selectively removed from 
the general circulation in the spleen where they are found in greater numbers 
than in the peripheral blood. There is enough evidence to warrant the assump- 
tion that all the increased red blood cell destruction that occurs during the hemo- 
lytic phase- takes place in the spleen. Diagnosis of the disease is possible from 
microscopic sections of the spleen alone, for the pathologic histology is specific. 
The symptoms of spherocytic jaundice are promptly, completely, and permanently 
relieved by splenectomy, although the spherical cells with their attendant 
fragility changes persist. 

There are undoubtedly many cases like the one here presented that do not 
meet all of Thompson’s requirements but are, however, in most particulars, 
identical with spherocytic anemia. Some cases with normal fragility and no 
spherocytes respond to splenectomy and behave as do the true spherocytic 
anemias. Other cases with spherocytes and increased fragility do not behave 
as spherocytic anemias and do not respond to splenectomy. There are instances 
in which the presence of spherocytes is not attended by increased fragility and 
also cases reported in which macrocytic blood shows increased fragility 40 
Dameshek 17 has had two cases of spherocytic jaundice which have failed to 
respond to splenectomy and one case in which the spherocytes and increased 
fragility disappeared after splenectomy. Hill 35 also cites cases in which these 
findings have disappeared after splenectomy.' Dameshek 17 produces spherocytes 
and increased fragility experimentally by the injections of hemolytic agents. 
Van Boros 18 and Heilmyer 19 have found spherocytes and increased fragility 
m other conditions. It is apparent, as Hanrahan and Vincent 20 point out, that 
t e designation of these cases does not lend itself kindly to over-simplification. 

The Blood Picture and Liver Therapy 

a bl °° d pictUr - e in 0Ur case P resent ed several unusual features: (1) 

normal fragility ^nd' m S1S ’ P olkll ° c y tosis > ( 2 ) a lack of spherocytes with 
al fragility, and (3) an absence of reticulocytes. The original smear and' 

cc of3 a T t S ?r ed ,Uite like those ° £ P-Wous anem^Theretae one 
At the. ( rt! ted extract ' vas s"’ ,m intramuscularly daily for two weeks 
At the end of this penod many spherocytes were observed and the fragi% ofth e 
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red blood cells to hypotonic saline had increased. There are several cases re- 
ported 83 in which this change has taken place in the blood picture. One case is 
detailed by Riddle 35 in which the blood picture was followed through several 
changes. In the first phase the blood picture was that described as typical of 
familial jaundice. Some time later the blood presented a leukemoid picture with 
40,000 white cells, many of which were myeloid in type and still later the blood 
picture was indistinguishable from that of pernicious anemia with macrocytosis, 
etc. The blood picture then reverted to the original one under liver therapy. 
Hill explains this macrocytic picture by assuming that during the long continued 
and excessive demand incident to increased erythropoiesis which exists in these 
cases the erythrocytic maturing factor is depleted. The supplying of this factor 
allows normal maturation of the red cells. This is especially apt to occur if 
cirrhosis or other damage to the liver exists. 

Although it is true that liver therapy as a therapeutic measure to combat the 
anemia is generally considered useless and is said in certain instances to in- 
crease the hemolysis, it served a useful purpose in this case by producing a 
rapid change in the blood picture, thus lending material aid in the diagnosis. 
When blood pictures are atypical its use is justified on this basis alone. Reifen- 
stein 21 feels that further study should be made before definite conclusions can be 
drawn regarding the efficiency of liver therapy. 

The Fragility Test 

An increased fragility of the red blood cells to hypotonic salt solution is said 
by certain observers to be pathognomonic of hemolytic jaundice. Dawson 2 
states that the fragility is not altered in 10 per cent of the cases and others deny 
that it is a prerequisite to diagnosis. -It is conceded to be an important diag- 
nostic aid. These tests in our case showed little variation. In the initial test 
with a macrocytic blood, hemolysis began at .48 per cent saline and began in the 
control at .46 per cent, a difference of only .02 per cent. After liver therapy 
when spherocytes were present, hemolysis began at .50 per cent and began in the 
control at .46 per cent, a difference of .04 per cent. The first test was in- 
terpreted as normal and the second as showing a decreased resistance. After 
splenectomy hemolysis appeared again in .48 per cent saline and in the control 
in a .46 per cent solution. At this time there were many spherocytes present. 

It is evident that a test which is -as important as the fragility test is thought 
to be, should be carefully controlled ; yet we find controls rarely mentioned in the, 
literature. In a series of cases Watson 32 found that hemolysis in normal controls 
began in concentrations of saline varying between .54 per cent and .38 per cent. 
The finding of such wide variation in normal controls makes it difficult to inter- 
pret such small differences as .02 per cent and .04 per cent between beginning 
hemolysis of the patient’s blood and that of the control. Such difficulty existed 
in our case. 

From these figures and the variation of those reported elsewhere, it seems 
reasonable to question the reliability of the test as it is usually done. We doubt 
'if it is reliable enough to be dependable as a major diagnostic point. 

Doan, Wiseman, and Erf, 22 after critical analysis, conclude that fragility tests 
done with hypotonic saline are universally unsatisfactory even under the best 
controlled conditions. If a test were accurate, we should expect less divergent 
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results in normal controls. Wiseman and Bierbaum 23 have devised and described 
a test using distilled water instead of saline which seems more accurate. There 
is almost no variation exhibited among normal controls in the point at which 
hemolysis begins. The value is almost constant. They express their results m 
saline equivalents, the normal limits being 0.300 to 0.412 per cent. These limits 
thus sharply defined have been found so generally under normal conditions that 
any deviation in either direction may be interpreted as an abnormality. The 
only control necessary is a specimen of the patient’s whole blood to be certain 
that no hemolysis has occurred in the collection of the specimen. The informa- 
tion we really want when we do a fragility test is the degree of stability of the 
red cells of a given patient in that patient’s own serum. Their test seems to give 


this information. . 

The following statements concerning the red cell fragility seem justified: (1) 
the fragility in hemolytic icterus varies in different subjects ; (2) it varies in the 
same individual at different times; (3) an increased fragility is the usual finding 
but it is not necessary in order to make the diagnosis ; (4) it is not pathognomonic 
of the disease when it is present. 


Reticulocytosis 

Reticulocytosis is said to be a prominent feature of the blood picture in 
hemolytic jaundice. It is considered to be of important diagnostic significance. 13 
In general the more active the hemolytic process, the higher the reticulocytosis. 13 
It may even be so pronounced that it dominates the blood picture. It has been 
said that the fluctuations in the disease may be followed by the rise and fall of the 
reticulocyte counts. Although the average is between 20 per cent and 30 per 
cent, 12 a count above 50 per cent is not unusual. Baty 24 reports a patient in 
whom the reticulocytes reached 92 per cent, and Reynolds 25 one whose reticulo- 
cytes reached 95 per cent. Tileston 34 states that reticulocytosis exists to a far 
greater degree than found in any other disease. Vital staining in our patient re- 
vealed an initial total absence of reticulocytes, and only 9.5 per cent were found 
after liver therapy. It is interesting to note that a number of normal reticulo- 
cyte counts 26 - 27 ' 28 are recorded but we found the report of no case which pre- 
sented a total absence of these cells. 


Transfusions 

It would be quite natural to assume that the treatment for a chronic disease 
marked by anemia, oftentimes rapidly progressive, not responding to iron, arsenic, 
or liver, would be transfusion or repeated transfusion. Although many authors 
do not mention it, an increasing number =■ 5 - 6 - 13 « 20 < 80 are not only impressed by 
the lack of benefit derived from transfusions but they point out that increased 
lemolysis and aggravation of clinical symptoms often follow, and also that in 
certain cases even death may ensue. In our case the patient was given three 
ransfusions (figure 1) all from the same donor whose blood was of the same 
!2v ,; Th % fir £ or . P U °r transfusion of 200 c.c. was followed by slight ag- 
A° n °f. a bdo mmal discomfort and a definite fall in the hemoglobin (figure 
1). After the second larger transfusion (500 c.c.) there was even more increase 
in abdominal pain and some elevation of heart rate. Although there was a slight 
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gain in hemoglobin and red blood cells at the end of 24 hours, the icteric index 
had risen from 20 to 26 units indicating an increased hemolysis. There was no 
evidence of any reaction when 450 c.c. of blood were given to him six hours after 
splenectomy. 

Baker and Dodds 0 record a fatal case in which several transfusions had been 
given, followed each time by high temperature, nausea and vomiting, and deepen- 
ing jaundice. Autopsy revealed the kidney tubules blocked by acid hematin. 
Dawson of Penn 2 warns of the danger. Dameshek 13 mentions several reac- 
tions following the use of a donor of the same type as the recipient. Doan B is 
emphatic in his statements concerning the dangers of transfusion, and the four- 
teenth edition of Osier 30 mentions it. Some conclude that transfusion is con- 
traindicated. Kilduffe and De Bakey 31 feel that severe reactions are unusual 
but that preserved blood should not be used. Our experience with this case and 
a perusal of the literature lead us to believe that the profession in general does 
not yet appreciate the grave dangers that may accompany transfusions in hemo- 
lytic jaundice. We advocate extreme caution and suggest a small “pilot” trans- 
fusion as advised by Dawson. 2 


Splenectomy 

Although splenectomy is the accepted method of treatment and is said to.be 
regularly curative in a clinical sense, there was until recently all but universal 
agreement that the operation should not be done during a hemolytic crisis. How- 
ever, an occasional death occurs before remission from hemolytic crisis, in spite 
of all other treatment. 2 ’ s0 ’ 38 In cases like this, it is the contention of Doan, 
Curtis, and Wiseman 11 8 that not only is splenectomy desirable but an emergency 
splenectomy is imperative. They report five cases of congenital hemolytic 
jaundice in acute fulminating crisis with red cells at or below 1,000,000 in which 
splenectomy was carried out. There were no fatalities and in each case there 
was a dramatic rise in the hemoglobin and red blood cells while the patient was 
still on the table. There was an immediate cessation of hemolysis. This im- 
mediate and striking improvement occurred in every case. They feel it can be 
relied upon and that splenectomy under such circumstances is a life saving .meas- 
ure. In the case here reported, splenectomy was done during a hemolytic crisis 
and a dramatic effect on the blood picture and hemolysis (figure 1) was ob- 
served. Dameshek and Schwartz 13 also advocated emergency splenectomy in 
certain cases of acute acquired hemolytic anemia (Lederer’s anemia), a type 
which has been accepted as one which usually responds dramatically and perma- 
nently to transfusions. Debre 36 advocates splenectomy in infants and children 
before puberty because the disease may produce infantilism, skeletal deformities 
and mongoloid features in these patients. Krumbhaar 7 feels that the advice to 
operate during crisis without waiting for remission or benefit of transfusion 
should be followed with caution and reluctance. It seems reasonable, neverthe- 
. less, to admit that our ideas concerning splenectomy during a crisis in either' the 
congenital or acquired type of hemolytic jaundice may be in need of revision; 
and that in certain carefully selected cases splenectomy is not only advisable but 
positively indicated. 
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Summary 

1. A case of hemolytic jaundice in hemolytic crisis is reported in which the 
blood exhibited a macrocytosis, normal fragility and total absence of reticulocytes 

at the time of initial examination of the red cells. e 

2. A spherocytic blood picture with increased fragility and 9.5 per cent 

reticulocytes appeared after ljver therapy. , . . 

3. Splenectomy during. a crisis was followed by an immediate dramatic rise 

in hemoglobin and red cells and an abrupt cessation of hemolysis. 

4. Transfusions were cautiously given without severe reaction, but with defi- 
nite signs of increased hemolysis. _ .... 

5. A warning is sounded concerning transfusions in hemolytic jaundice. 

6. Favorable opinion is expressed regarding “emergency splenectomy.” 
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ACUTE HEMOLYTIC ANEMIA WITH TOXIC HEPATITIS 
CAUSED BY SULFADIAZINE; REPORT OF A CASE ' 


By Douglas Donald, M.D., F.A.C.P, and Richard E. Wunsch, M.D., 

Detroit., Michigan 


Acute hemolytic anemia resulting from the use of sulfonamides has been 
frequently reported. Long, Haviland, Edwards and Bliss, 1 in a. large series, 
noted its occurrence in 1.8 per cent of cases following the administration of 
sulfanilamide and in 0.6 per cent after sulfapyridine. This toxic effect was not 
seen with sulfathiazole. 

Rothstein and Cohn, 2 however, have recently- reported one case, and Bumm 
and Israel 3 two cases following sulfathiazole. 

Sulfadiazine has been considered innocuous as far as the hematopoietic sys- 
tem is concerned. Mild anemias may occur, but to date no case of hemolytic 
anemia following its use has been reported. For this reason we believe it im- 
portant to report the following case of acute hemolytic anemia and toxic hepatitis 
following the administration of sulfadiazine. 


Case Report 

E. P. W., a white male, age 47, was admitted to Harper Hospital on March 8, 
1942 with a history of rhinorrhea, sore throat, generalized aching and malaise for 
one week. Twenty-four hours previous to admission he had a chill, sharp pain in 
left chest accentuated by respiration, cough productive of purulent, rusty sputum and 
nausea and vomiting. No chemotherapy had been attempted before admission. 

Physical examination revealed an acutely ill patient, pale and dehydrated, tem- 
perature 103.4° F., respirations 36, pulse 132, blood pressure 68 mm. Hg systolic and 
34 mm. diastolic. The pharynx was acutely injected; the chest showed dullness to per- 
cussion, tubular breathing, moist rales, and a pleural rub over the left base posteriorly 
and left axilla. Other positive findings included poor cardiac tones -with a soft 
systolic murmur (this latter present over a number of years), and slight abdominal 
distention. Initial blood count: hemoglobin 92 per cent; red blood cells 4,450,000; 
white blood cells 11,000, with 89 per cent polymorphonuclears and 11 per cent lympho- 
cytes. Sputum typing showed types III and V pneumococci on March 9, 1942. 
Sputum pneumococcus count (March 9, 1942 — method of Drs. Price, Frisch, etc. 4 ) 
showed s.s.s. reticular network, clumping with some phagocytosis and 10 organisms 
per high power field. 

_ An admission diagnosis of left lower lobe pneumonia was made and patient given 
sodium sulfadiazine intravenously 2.5 gm. twice at two hour intervals on March 8, 
1942, followed by sulfadiazine, 1.0 gm. orally at four hour intervals day and night 
with 10 gm. sodium bicarbonate with each dose. 

Roentgenogram on March 10, 1942 confirmed the diagnosis of left lower lobe 
lobar pneumonia. 

The clinical course showed slight improvement in 48 hours, an oxygen tent being 

aIt u f fi / St 24 hours > but the temperature remained about 101° F., and on 

arch 11, 1942 because of low drug levels, sulfadiazine was increased to 1.5 gm. every 
our hours and the patient was also given 80,000 units of type V antipneumococcic 
rabbit serum intravenously. 

♦Received for publication June 29, 1942. 

'rom bie Medical Clinic of Harper Hospital, Detroit, Michigan. 
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On March 12, 1942 there was evidence of extension to the right base. Hemo- 
globin was 78 per cent; white blood cells numbered 13,500. On March 13, 1942, 
hemoglobin was 74 per cent; white blood cells numbered 14,850. 

On March 14, 1942 the temperature had gradually dropped to 100° F., and sulfa- 
diazine was reduced to 0.5 gm. every four hours. Hemoglobin was 69 per cent; 
white blood cells numbered 19,000. 

Early on March 15, 1942 the temperature rose to 101° F., and it was felt that there 
was probably an extension of the process in, the left lung. Therefore, sulfadiazine 
was increased to 1.5 gm. every four hours. By the following morning (March 16, 
1942) the temperature was 103.6° F., and definite icterus was present. The liver 
was palpable and tender. The leukocyte count rose to 30,000; hemoglobin was 71 per 
cent. Sulfadiazine was stopped immediately. In eight days 59 gm. of the drug had 
been given, with blood levels ranging from 5.2 to 11.1. On 'March 16, 1942, the last 
day of treatment, the level was 10.7. . 

On March 17, 1942 the icteric index was 35; the Van den Bergh reaction was 
positive — direct and indirect. 

Hemoglobin had dropped to 53 per cent, red blood cell count to 2,666,000, white 
blood cell count to 25,550. It was clear that a severe hemolytic anemia with toxic 
hepatitis had developed, and as with other sulfonamides, the hemolytic process was 
preceded by a sharp rise in leukocytes. 

Blood transfusion was decided upon. The patient was found to be a type IV, 
and the department of hematology reported numerous cross agglutinations with 
potential donors of type IV, with the constant finding of agglutinations of the donor’s 
cells by the patient’s serum. It was finally decided that this phenomenon must be due 
to the presence of atypical agglutinins. Tests were then made for the so-called cold 
agglutinins. A suspension of the donor’s cells in the recipient’s serum was placed 
in the refrigerator with heavy agglutination resulting. The same suspension was then 
incubated at 37° C. for five minutes, with the result that the agglutination was com- 
pletely broken up and a satisfactory reaction obtained. It was found that this process 
could be repeated at will by taking the same mixtures and alternately placing in the 
ice box and incubator. Furthermore, the same reaction occurred when the patient’s 
cells and serum were mixed, indicating the presence of auto-agglutinins. 

On March 17, 1942 transfusions were started and 250 c.c. of citrated blood were 
given on five occasions without reaction of any kind. 

Other treatment consisted of fluids forced orally and parenterally, thiamine 
chloride 50 mg. intravenously, liver extract 1 c.c. intravenously and ferrous sulphate, 

1 gm. by mouth daily. A high carbohydrate diet was administered. 

The patient’s course was stormy for several days, with increasing anemia;. How- 
ever, by March 24, 1942 improvement began, the icterus lessened and the blood picture 
improved. Temperature became normal on the eighteenth hospital day. 

Subsequent blood studies were as follows: (3-19) Hemoglobin 34 per cent. • 
Red blood cells 2,170,000. (3-20) Erythrocyte fragility : hemolysis began at .50 per 

cent, ended at .30 per cent. Reticulocyte count 4.5 per cent. (3-24) Hemoglobin 
45 per cent. Red blood cells 2,340,000. (3-27) Hemoglobin 58 per cent. Red 

blood cells 2,890,000. (4-8) Icteric index 6. (4-13) Hemoglobin 77 per cent. Red 
blood cells 3,940,000. 

The patient was discharged on April 13, 1942. Chest findings were entirely 
negative. Icterus had cleared and liver edge was no longer palpable. A slight 
anemia still existed. 

Summary 

A case of acute hemolytic anemia with toxic hepatitis following the admin- 
istration of sulfadiazine (59 gm. in eight days) is reported. To the best of our 
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knowledge there are no previous reports of this occurring, and for this reason 
we feel it important to call attention to this possible danger. 
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SPONTANEOUS PNEUMOTHORAX AND BRONCHIAL 

ASTHMA * ' 

By Hugo T. Engelhardt, M.D., and Vincent J. Derbes, M.D., 
New Orleans, Louisiana 


The increase in diagnostic acuity during the past few decades has demon- 
strated the fact that relatively few cases of spontaneous pneumothorax are due 
to tuberculosis. On the other hand, factors which cause increased intra-alveolar 
pressure and thinning of the alveolar wall are almost uniformly present in 
chronic asthmatic patients. One would then anticipate, a priori, that spontane- 
ous pneumothorax would be a frequent complication in these individuals. An 
inquiry into the literature on this subject has failed to reveal more than 20 such 
instances, and, of this number, only two have been verified by autopsy (table 1). 

Recently our attention has been directed to a case which presented the char- 
acteristics of this symptom complex. 


Case Report 

The patient was a 48 year old, white male, who entered the hospital on September 
14, 1941, complaining of marked dyspnea of three weeks’ duration. He stated that 
for about 20 years he had had a chronic productive cough. A year and one-half prior 
to entry he had been ill with pneumonia. Following this he had an attack of asthma 
which recurred three or four times subsequently. About three weeks before hos- 
pitalization he rather suddenly developed severe dyspnea and orthopnea. During the 
two weeks immediately preceding admission his feet and ankles had been swollen 
and he had lost several pounds in weight. There is no record of episodes of hemopty- 
sis or chest pains. His family history and past history are irrelevant, 
to pl 1 V slcal , examination revealed a poorly nourished, acutely ill patient, unable 
eathe lying down. His temperature was 98.4° F., pulse 140, respirations 46 and 
blood pressure 120 mm. Hg systolic and 80 mm. diastolic. The trachea was displaced 

* Received for publication December 18, 1942. 
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to the left. Although the lungs expanded equally on the two sides, the respirations 
were shallow and labored. Over the right lung field there were hyperresonance, di- 
minished tactile fremitus and diminished breath sounds. Moist rales were heard over 
the lower halves of both lung fields. The cardiac border was markedly displaced to 
the left and there was a systolic murmur over the pulmonic area. There was pitting 
edema of both feet and ankles. 


Table I 


Authors 

Age of 
Patient 

Sex 

Duration of 
Asthma 

Affected 

Side 

Duration of 
Pneumothorax 

| Course 

1 Results 

Debove 17 

27 

Male 

Since infancy 

Left 

Few days 

Without effusion 

Cure 

Emerson-Beeler 15 

22 

Female 

Twenty years 

Bilateral 

Six months 

Without effusion 

Death* 

Spivake 15 

11 

Female 

Nine years 

Left 




Kahn 1 * 

36 

Female 


Left 

Three months 

Without effusion 

Cure 

Fernet 1 * 

43 

Female 

Twenty-eight 

years 

Right 

Few days 

Without effusion 

Death* 

Pastorino 11 

28 

Male 

Six years 





Dainini-AIvarcz 1 * 

19 

Male 

Few years 

Left 


Without effusion 

Cure 

Casiello 15 

S3 

Male 

Few years 

Right 

Four and 3^ 
yrs. 

Without effusion 

1 Cure 

Castex-Mazzei* 

25 

Male 

Thirteen 

years 

Left 

Four and K 
yrs. 

Without effusion 

Cure 

McGuire 15 

27 

Female 

Few years 

Left 


Without effusion 

Cure 

Faulkner-Wagner 15 

59 

Male 

Number of 
years 

Left 


Without effusion 

Death 

Laennec 1 * 

30 

Male 


Bilateral 

# 

Without effusion 

Death 

Harvey* 

19 

25 

Male 

Female 

All of life 
Three years 

Left 

Right 

| One month 

Small effusion 

Cure 

Cure 

Bottero 15 

45 

88 

Male 

Female 

Four years 
Since birth 

Left 

Left 


Without effusion 
Without effusion 

Cure 

Cure 

Casoli, Alvarez and 
Pedroza 17 

54 

Male 



Thirteen 

months 

Hydropneumo- 

thorax 

Death 

Elliott 15 

44 

Female 

Nineteen 

years 

Right 


Without effusion 

Cure 

Jeffrey and Moriotte 19 

17 

Male 

One year 

Left at 
first, then 
bilateral 


Without effusion 

Cure 

Fuchs 20 

27 

Male 

One year 

Right ‘ 



Cure 


* Autopsy. 


Laboratory Findings. The hemoglobin was 80 per cent, red blood cell count 
4,700,000, white blood cell count 10,250, with 63 per cent polymorphonuclear leuko- 
cytes’ 3 per cent eosinophiles and 34 per cent lymphocytes. The urine contained a 
trace' of sugar and three or four white cells per high power field. The Kline and 
Kolmer tests were negative. No acid-fast bacilli were found in the sputum. A 
roentgenogram of the chest showed 50 per cent collapse of the right lung and mottling 
in the first interspace on the left. 

Clinical Course. The patient was thought to have a right pneumothorax and 
bronchial asthma. Thoracentesis was done, and 200 c.c. of air were withdrawn from 
the right hemithorax. The patient’s general condition grew worse and he began to 
have periods during which he could not be aroused. On September 16, a blowing 
sound was heard over the right side of the chest and was thought to indicate a possible 
bronchopleural fistula. Thirteen hundred cubic centimeters of air were withdrawn 
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from the chest on this day. The patient’s condition varied. At times he « " 
and unable to respond, whereas on other occasions he was able to feed himself. 
Aspiration of his chest was done repeatedly. The patient died suddenly on September 
18, P the temperature having remained practically normal until the day before his death. 
At autopsy the outstanding pathologic changes were found in the heart and lungs. 
The heart weighed 320 gm., and its measurements were as follows: 


T. V. 13.0 cm. P. V. 8.0 cm. R. V. 0.2 cm. 

M. V. 8.5 cm. A. V. 7.5 cm. ' L. V. 1.6 cm. 


The heart was not enlarged. Its pericardial and endocardial surfaces were 
smooth and shiny and the right ventricular wall was somewhat thickened, and the 
ventricle dilated as well. The valves were thin and freely movable. The coronary 
vessels contained small atheromatous plaques, and one calcified area was found in the 
left anterior descending artery. The musculature was reddish-brown and uniformly 
firm. No fibrosis was grossly visible. 

On microscopic examination the pericardium was found to be normal. The 
muscle fibers were uniform in size and staining character and there were visible pig- 
ment granules at the ends of the nuclei. There was no marked increase in fibrous 
tissue and the coronary vessels showed atheromatous changes. 

The right lung weighed 550 gm., and the left 390 gm. The right lung was small 
and somewhat wrinkled on its surface, which was marked by fibrous adhesions and 
by occasional emphysematous blebs. At the apex some of these blebs were collapsed. 
The cut surface of the right lung had a mottled gray appearance and the bronchi were 
also prominent on this side. 

The pleura was thickened by dense scar and fibrous tissue. In the majority of 
the sections the alveoli were partially collapsed and they contained numerous pigment- 
bearing macrophages. In a few areas the alveoli were widely dilated, the walls being 
thin and frequently ruptured. Many of them contained fibrin, lymphocytes and poly- 
morphonuclear leukocytes. All the bronchi were dilated, the fibrous tissue around 
them being hypertrophied and heavily infiltrated with lymphocytes. Some o-f the 
bronchi contained large numbers of polymorphonuclear cells. There was one area in 
which there had been considerable hemorrhage into the alveoli. 


Pathologic Physiology 


As early as 1887 West 1 demonstrated that the normal pleura does not rup- 
ture until the intrapulmonary pressure exceeds 200 mm. of mercury. Inasmuch 
as such tension cannot be produced by the most severe paroxysms of coughing, 

rupture of the pleura presupposes some anatomic or pathologic alteration at the 
site of rupture. 


Emphysema is a common complication of bronchial asthma. Kjaergaarc 
in an extensive and thorough inquiry into the subject -of spontaneous pneum 
thorax, was able to incriminate emphysema as the etiologic agent in only sevi 
°fli° f i 18 C - aSeS ‘ I s P aradoxi cal to consider that the distention and atropl 
0 ie un S tissue, so characteristic of emphysema, may result in extreme thinnii 
of the alveolar wall without rupture. Studies on this problem by Zahn 8 ha 
siown that, although the thickness of the alveolar wall plus that of the viscei 
P eura is normally 0.13 to 0.24 mm., in emphysematous lungs it may diminish 

fir Ven f °; 3 mm * 1 , CaaeK and Mazzei 4 offer > as an explanation for the rari 
of thf • ? ° f 1 t ie ? mphysematous lun S’ the Progressive decrease in the negativi 
of the intrapleural pressure which occurs. Finally the intrapleural pressure t 
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comes nearly positive and an equilibrium tends to be set up between the intra- 
pleural and intra-alveolar pressure. Thus it would appear that a protective com- 
pensatory mechanism operates to establish a steady state. 

On the other hand, factors exist which may weaken the particular zone of the 
lung which yields. Thus, a destructive process such as tuberculosis, congenital 
cysts, congenital valve vesicles, emphysematous .valve, vesicles, and cicatricial 
valve vesicles c may coincide with the asthma. If the spontaneous pneumothorax 
is due to an erosive process resulting from the caseous destruction of lung tissue, 
it would be followed by pleural infection and pyopneumothorax, but this has 
never been shown. As Wilson ** has aptly stated, the mechanism of actual rup- 



Fig. 1. Schema demonstrating' the mechanism involved in the progressive increase 

in size of the valve vesicles. 

ture is apparently the same in any of the above pathologic states. We believe 
that the rupture occurs through the intermediation of a valve vesicle, whatever 
its etiology may be. With each respiratory cycle the positive pressure increases 
in the valve vesicle because the nature of the lesion allows air to enter with 
greater ease than to leave (figure 1 ) . In this manner a vicious cycle is initiated, 
so that the pleural covering of the vesicle becomes progressively thinner and, be- 
cause of diminished blood supply, devitalized. Then, without any appreciable 
strain, the vesicle tears and a greater or lesser degree of pneumothorax results. 

It has been suggested, and we believe rightly so, that the danger of rupture 
is greater on deep inspiration than on coughing, because then there is atmospheric 
pressure within the alveoli and a negative pressure without. During coughing 
the tendency is toward the closer approximation of the chest wall to the lung, re- 
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suiting in a decrease in negativity in the intrapleural space and a lessening of the 
positive pressure in the alveoli. Both of' these factors act to. preserve the in- 
tegrity of the vesicle. Coughing, however, could tear the lung in marginal zones 

where the pressure is unequal. 6 . . _ 

Whereas spontaneous pneumothorax can happen at any age, it usually occurs 
in early adult life. It is at this time that negative intrapleural pressure is great- 
est. In the first place the elastic recoil of the lung is greater in youth ; secondly , 
the action of the diaphragm is more efficient in early life because, with increasing 
age, the central tendon becomes more fibrous, occupying a larger proportion of 
the total mass of the diaphragm, and, finally, the degree of emphysema is less. 

Kjaergaard 2 and Hayoshi 7 have demonstrated, by means of . postmortem 
studies on individuals dying from a variety of causes, that valve vesicles, already 
alluded to, actually occur. It was found that these vesicles were situated most 
commonly at the apices. In our case, both tear and vesicles were found in the 
apex. 

The opinion that the most common etiologic cause of pneumothorax is tu- 
berculosis is widely shared. Whereas tuberculosis is an etiologic factor in the 
causation of pneumothorax, it is the opinion of Wilson 0 and others, 8 who have 
had a wide experience, that tuberculosis accounts for not over 10 per cent of the 
cases. It may be emphasized again that no gross or microscopic evidence of ac- 
tive tuberculosis was demonstrated in our case. In this respect it should be 
pointed out that the process of healing in tuberculosis may be associated with 
valve vesicle formation, especially at the apices. 


Diagnosis 

The physical signs of pneumothorax associated with asthma do not differ 
from those of other etiology. The symptoms of pain, cough, dyspnea and shock 
are found. The first and most important physical finding is suppression of 
fremitus, breath and voice sounds. Hyperresonance and displacement of the 
heart are often demonstrable. The' roentgen examination, of course, is the sine 
qua non of the diagnosis and without its aid many cases of minimal pneumo- 
thorax would be overlooked. This possibility should be kept in mind, particu- 
larly when the asthmatic patient complains of sudden sharp chest pain with, or 
without, dyspnea. The use of the tuberculin test is of great value because, when 
it is negative, the prognosis is extremely favorable. The main point in the dif- 
ferential diagnosis is the exclusion of the tubercle bacillus as the etiologic agent. 
Little confusion could arise in the diagnosis of traumatic pneumothorax and of 
that complicating pulmonary infarct, bronchiectasis, or of pulmonary abscess 
where the primary underlying cause should be easily recognized. 


Prognosis and Treatment 

The prognosis in cases of pneumothorax complicating asthma is very good 
s a matter o fact the condition is probably of much more frequent occurrence 
ran has been generally appreciated. Its benignancy is attested by the fact thal 
rere are not more than three instances of postmortem studies, including our own 
The nature ot the underlying lesion is such that the recurrence of spontaneous 
p eumo lorax is not common, and pulmonaty tuberculosis, as a sequel, must k< 
considered to be exceptionally rare. 4 
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Masterful neglect is the keynote of treatment because, with a minimum of 
therapy or none, the vast majority of these patients recover, provided the patient 
is not in an acute asthmatic attack. The cough may require mild sedation and, 
depending upon the severity of the pain, codein may be administered. ' 

The removal of air from the pleural space has been advocated, and was prac- 
ticed in the case here reported. We feel that this measure is strongly contra- 
indicated for three reasons: (1) The equality of pressure within and without the 
alveolus facilitates healing of the torn vesicle; (2) removal of air and the pro- 
duction of a negative intrapleural pressure favor the formation of a broncho- 
pleural fistula from which a chronic pneumothorax, or a tension pneumothorax 
may result; (3) the existence of a fistula favors the contamination of the pleural 
space. Tension pneumothorax appears to be the one indication for thoracentesis. 
Here action is imperative with the end in view of relieving the patient’s respira-. 
tory distress rather than expanding the lung. Therefore, we advocate that these 
cases be treated conservatively by bed rest, for a period of two to six weeks’ and 
with mild sedation as required. . 

After the site of rupture has healed, the use of air-oxygen mixtures where the 
concentration of oxygen approaches 100 per cent may be of real value. Fine 9 
and his associates have advocated this based upon the experimental work of 
Shaw. 10 It will be remembered that the oxygen fraction of the air in the pleural 
space is rapidly absorbed, but the nitrogen fraction remains. This latter gas dis- 
appears from the tissue spaces very slowly -because its diffusibility into the blood 
stream depends upon the small difference between its partial pressure in the 
tissue spaces (627 mm. of mercury) and the blood (573 mm. of mercury). 
Shaw 10 measured the fall of the partial pressure of nitrogen in the arterial blood 
during the inhalation of pure oxygen and found that after one hour pressure was 
155 mm. of mercury, after two hours 91 mm. of mercury, after three hours 52 mm. 
of mercury and after four hours 31 mm. of mercury. Therefore, as Fine and his 
collaborators have pointed out, when pure oxygen is breathed the diffusion pres- 
sure existing between nitrogen in the tissues and that in the blood progressively 
increases so that one should expect a corresponding increase in the speed of 
absorption of nitrogen from the tissues into the blood stream whence it escapes 
into the expired air. Indeed, experimental evidence has been offered confirming 
these theoretical considerations. 

If, however, the patient is having an attack of asthma, one uses the customary 
antispasmodic drugs, with the end in view of relieving the acute paroxysm as 
rapidly as possible. After the acute episode has subsided, an attempt is made to 
determine whether the asthma is of the intrinsic or extrinsic variety. If it is of - 
the latter type a search is made for the offending substances, by a combination of 
a careful history and proper skin tests. 

Materials for testing should be selected in view of the circumstances sur- 
rounding the case. For this purpose the history may be of inestimable value in 
directing the attention to certain possible causative agents. Further proof of 
this relationship is obtained by positive skin reactions to non-irritant diagnostic 
solutions, or at times by means of therapeutic trial. 

The specific method of treatment is dependent on the etiologic factors un- 
earthed by the diagnostic survey. It may be summed up, then, by saying that 
therapy consists in the elimination of the offending agents whenever this may be 
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done. When this is not feasible for one reason or another, specific or non-spe- 
cific desensitization is inaugurated. Numerous forms of non-specific therapy 
are also employed. 

Summary 

A fatal case of spontaneous pneumothorax in an asthmatic patient has been 
described. An attempt has been made to explain the mechanism involved, and 
on the basis of this, the etiology, physiology, symptomatology, diagnosis and 
treatment are discussed. 
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EDITORIAL 

SALICYLATES IN THE TREATMENT OF RHEUMATIC FEVER 

Although salicylates have been used in the treatment of rheumatic 
fever for nearly seventy years, there is still a wide divergence of opinion as 
to the degree of their effectiveness. There is no doubt as to their ability, 
even in moderate doses (up to six grams a day), to relieve the pains of 
arthritis, to alleviate the local manifestations of inflammation in the joints 
and usually to control the fever, at least temporarily. There is also gen- 
eral agreement that they do not exert a direct destructive action on the in- 
fectious agent. There is more difference of opinion as to their influence - on 
the vascular and cardiac lesions. Thus far, however, there has been no con r 
vincing proof that salicylates significantly reduce the incidence of such 
lesions. This is a crucial point in treatment, since the disability and mor- 
tality in rheumatic fever are so largely a result of vascular and cardiac 
injury. 

This uncertainty is due in part to ignorance of the mode of action of 
salicylates, and to rather haphazard methods of administration, as well as to 
the previous lack of means of precisely controlling their administration. 
Another difficulty has been the lack of knowledge of the etiology and patho- 
genesis of the disease itself. 

Although no infectious agent has yet been demonstrated in rheumatic 
fever, there is considerable indirect evidence that hemolytic streptococci are 
in some way involved. It is well known that an acute streptococcal pharyn- 
gitis often precedes an acute attack of rheumatic fever by one to three weeks. 
Also a marked increase in titer of circulating antibodies, particularly of . 
antistreptolysins, accompanies an acute attack. No living agent has been 
demonstrated in the joints or tissues of the cardiovascular system, however, 
and if a streptococcus is really the. etiological agent, its action must be exerted 
in some indirect way. 

Many investigators have suggested that the local lesions in the tissues in 
rheumatic fever are manifestations of an allergic or anaphylactic reaction. 
Attempts to reproduce the lesions by injections of bacteria into sensitized 
animals have not led to convincing results. Recently, however, Rich and 
Gregory 1 have reported the production of lesions showing the fundamental 
characteristics of those of rheumatic fever by producing serum disease in 
animals. They 2 have also pointed out the close resemblance of the pul- 
monary lesions in rheumatic fever to those in cases of hypersensitiveness to 
sulfonamides. 

1 Rich, A. R., and Gregory, J. E. : Experimental evidence that lesions with the basic 
characteristics of rheumatic carditis can result from anaphylactic hypersensitivity, Bull. 
Johns Hopkins Hosp., 1943, lxxiii, 239-264. 

2 Rich, A. R., and Gregory, J. E. : On. the anaphylactic nature of rheumatic pneu- 
monitis, Bull. Johns Hopkins Hosp., 1943, lxxiii, 465-478. 
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Coburn and Pauli 3 have furnished indirect evidence of another type in 
support of this view. They showed that a positive precipitin reaction occurs 
when serum obtained during the acute phase of rheumatic fever is mixed 
with serum obtained during the symptomless period of about two weeks 
(‘phase 2’) that intervenes between the initial pharyngitis and the acute out- 
break. They interpret this as indicating that during the symptomless period 
(which might be regarded , as the incubation period) the serum contains 
precipitinogen, presumably produced by the streptococci in the pharynx. At 
the onset of the acute phase, antibody (precipitin, antistreptolysin) appears 
in quantity in the plasma, and they have found an approximate coi relation 
between the antibody titer and the severity of the attack. The tissue in- 
flammation they regard as the result of a reaction, anaphylactic in type, be- 
tween this antibody and the circulating antigen. 

The action of salicylates in alleviating the inflammation and the symptoms 
associated with it must be accomplished, they think, by interfering in some 
way with this reaction. Coburn and Kapp 4 carried out some in vitro ex- 
periments to test this hypothesis. They found that salicylates did diminish 
the amount of precipitate formed when horse serum euglobulin or egg albu- 
min was mixed with the corresponding antiserum. This inhibition appeared 
to be due to interference with the antibody. A relatively high concentration 
of salicylate was required, however, and its inhibitory action was diminished 
if an excess of antibody was present. 

These observations suggested that if salicylates act in the same way in 
vivo, their effectiveness in rheumatic fever would depend upon securing a 
sufficient concentration in the blood, i.e., upon adequately high dosage. 
Furthermore, if this could be accomplished promptly in the initial attack, 
one might hope that the development of the damaging vascular and cardiac 
lesions could be forestalled. 

Based on such premises, Coburn 5 has carefully studied (over a two year 
period) a series of cases of rheumatic fever treated with varying doses of 
salicylates. He attempted to gauge the activity of the infection in the ab- 
sence of clinical symptoms by means of the sedimentation rate. He also 
devised a relatively simple method of measuring the amount of salicylate in 
the blood plasma as an additional control of the dosage. 

In one group of 63 cases who were treated with small doses of salicylates 
(three to six grams a day), symptoms were relieved, but there was not a 
progressive fall in the sedimentation rate. These cases showed a plasma 
salicylate content below 250 gamma per c.c. About 40 per cent of these cases 
iad recurrent attacks, and 21 cases developed signs of valvular disease. 
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In another group of cases, 10 grams of salicylate per day were admin- 
istered. Those who received the drug by mouth usually became free from 
symptoms within 24 to 48 hours and afebrile within 72 hours. The plasma 
salicylate level after 24 to 48 hours ranged from about 350 to 400 gamma 
per c.c. If 10 grams per day were administered by intravenous infusion, 
these levels were reached immediately, and symptoms and fever usually sub- 
sided within 24 hours. Two cases not showing satisfactory improvement, 
who were given 20 grams by infusion during the second day, then showed a 
prompt response with a plasma salicylate level of 600 gamma per c.c. The 
improvement could usually be maintained by daily administration of 10 
grams by mouth. The sedimentation rate in these cases fell progressively 
to normal within 14 days. Treatment at this level was routinely continued 
for two weeks longer, and was then interrupted. Two cases showed a 
recrudescence which was promptly controlled by resumption of treatment. 
None of the 38 cases receiving 10 grams of salicylate per day developed signs 
of valvular disease during the period of observation, although a number 
showed electrocardiographic abnormalities at the onset of treatment. 

According to Coburn, the only toxic symptom ordinarily observed, even 
with maximal doses, was a “mild tinnitus.” One case, however, after 10 
days’ satisfactory treatment abruptly developed alarming symptoms of in- 
toxication (fever, psychosis, cutaneous eruption), and the drug had to be 
permanently stopped. These symptoms subsided within three days, but two 
days later there was a severe recrudescence of rheumatic fever with a rapid 
rise in the sedimentation rate. 

On the basis of these observations Coburn has proposed a method for 
administering salicylate effectively, for the details of which the reader is 
referred to his article. He stresses the importance of early treatment, of 
securing promptly an effective concentration of salicylate in the plasma and 
maintaining this until the activity of the infection has subsided, using intra- 
venous infusions if necessary, and of controlling treatment by determinations 
of the sedimentation rate rather than by the clinical symptoms. He empha- 
sizes the point that smaller doses may relieve symptoms while masking a 
progressive inflammatory process in the tissues. 

If Coburn’s observations and conclusions are correct, their great im- 
portance is obvious. Many clinicians in the past have advocated the use of 
large doses of salicylates (10 to 12 grams a day) in rheumatic fever. Few, 
however, have probably appreciated the need of continuing these doses for 
such a protracted period after all clinical manifestations of illness have sub- 
sided. From the standpoint of practical therapeutics this point together with 
more adequate methods of controlling treatment constitute Coburn’s major 
contribution. Those who have had experience with the administration of 
large doses of salicylate may well doubt whether the incidence of toxic 
symptoms will continue to be as low in a larger series of cases. Coburn’s 
work manifestly requires confirmation in other clinics where treatment can be ■ 
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adequately controlled and critically judged. A much more protracted period 
of observation is also necessary for its evaluation. In view of the im- 
portance of the subject, such studies will undoubtedly be forthcoming. The 
practical value of this therapeutic procedure is obviously independent of the 
validity of the hypothesis as to the mechanism by which the effect of salicylate 
is brought about. 

Coburn recognizes the fundamental defect of salicylate, that it does not 
destroy the infectious agent of rheumatic fever. Until some means of 
doing this is discovered, however, any measure which will limit the devasta- 
tion that it causes will be valuable. 



REVIEWS 


Technic of Electrotherapy and Its Physical and Physiological Basis. By S. L. Os- 
borne, Assistant Professor, Department of Physical Therapy, Northwestern 
Medical School, and H, J. Holmquest, Lecturer in Applied Physics at the same 
institution, Research Engineer for General Electric X-ray Corporation. 780 
pages; 23.5x15 cm. 1944. Charles C. Thomas, Springfield, Illinois. Price, 
$7.50. 

The material of this book, the most noteworthy peak of electrotherapeutic bibliog- 
raphy in a dec'ade, based on the authors’ 16 years experience in teaching physicians, 
technicians, and medical students at Northwestern, falls in four categories:. (1) Direct 
current; (2) Electrical muscle stimulation; (3) Radiation, thermogenic, and U.V.R.; 
(4) High frequency, (a) conventional, (b) shortwave, (c) surgical, (d) fever 
therapy. Each has its respective chart of indications and technic. 

As a self instruction guide to the why as well as how and what of electrotherapy 
to those with a good grounding in science and to those whose scientific training is 
limited, an accompanying handbook of graded electrophysics or an ample glossary 
of terms, such as radan, ketone, farad, dynes, Debye units, microerg, etc., would be 
extremely helpful. Nomenclature of electrotherapy is clarified. Emphasis is given to 
rulings of the Council on Physical Therapy. 

The Direct Current chapter opens with rules for a written prescription, a feature 
emphasized throughout. These have, within limits, an elasticity for which a tech- 
nician is grateful. 

There is a thorough discussion of ionizations with a table of substances used with 
polarity for each indicated. Copper ionization for fungus infections to hands and 
feet is given in detail. From the table in the Handbook of Physics and Chemistry, 
the electrochemical equivalents of metals most frequently employed in ion transfer are 
given, and in this instance, the milligrams of copper liberated are worked out : 

30 minutes = .5 hour 

15 minutes = .015 ampere 

0.5 hour X .015 ampere = .0075 amperes hours 

.0075 X 1.119 (electrochemical grams per ampere hour) =.008925 or 8.9 milli- 
grams 

The chapter on muscle stimulation reviews the recent physiology and applies the 
necessary procedures. The summary is quoted in full : 

“The types of current fully adequate and most desirable in clinical practice for 
the electrical stimulation of muscle are in our opinion: 

“A. The surging interrupted D.C. with Alternate Polarity, having a surge fre- 
quency of 5-100 per minute and being interrupted from 40-100 times per 
second (ratio periods of surge to rest are further described as being 2-1). 

“B. The surging uninterrupted D.C. with Alternate Polarity having a surge fre- 
quency of 5-20 per minute.” 

% 

Two chapters follow covering apparatus, early and recent, and technics. - 
Radiation starts with definitions of wave lengths and their respective placements 
in the spectrum. “The entire known electromagnetic spectrum extends from 30,000 
meters to less than .01 angstrom unit in wave length — a range covering 60 octaves, 
only one of which, namely from 4,000 — 8,000 angstrom units, excites the sensation of 
vision. If a scale one foot long were to represent the visible spectrum, a linear scale 
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approximately 15 million miles long would be required to represent the 60 octaves of 
known radiation. Life on this planet evolved and developed m tins complex radia 
tion environment. Modification of it has marked biologic effects on both plants and 
animals. Radiation properly used provides a potent therapeutic and disease pre- 
venting agency. The radiations with which this discussion is primarily concerned 
are the infrared and the U.V.R. lying respectively in the spectral ranges 8,000 

150,000 A.U. and 2,000 to 3,000 A.U.” . 

The physics of refraction are discussed with mathematical detail. 

Defining thermogenic radiation as heat producing radiation, it includes and re- 
places the terms phototherapy, radiant heat therapy, infrared therapy, and, to quote, 
“the vague misnomer deep therapy/’ Bodily effects are subdivided with appiopiiate 


discussions. -. 

Ultra violet radiation is ably discussed. The chapter on artificial sources, hot 
body radiators, electric arcs, and glow discharges, concludes with a caption from the 
Council of Physical Therapy. “The fact that the erethemogenic. efficiency of a 
source is high is not necessarily a criterion of its suitability for therapeutic purposes.” 
For information on specific apparatus, the student is referred to the booklet Apparatus 
Accepted by the Council on Physical Therapy. 

Four hundred and twenty-nine pages, over half the book, deal with high fre- 
quency currents. Over half of these pages cover the technic of local applications and 
fever therapy. This is perhaps a criterion of its importance to the authors. 

Before considering alternating currents of high frequency, there is a brief study 
of alternating current circuit theory in general. Modifications of Ohm’s Law as 
applied from D.C. currents to alternating currents, through different types of basic 
circuit elements, such as condensers, coils, and pure resistance, also the influence on 
the opposition these basic circuit elements oppose to the flow of A.C. This brings 
one to a consideration of inductance, inductance reactance, capacitance, admittance, 
susceptance resonance, current lags, with exact definitions, applied electrical laws, 
and problems with definite mathematical formulae. 

The above principles are applied to the alternating currents of conventional 
diathermy and later to the diode and triode thermionic tubes with their electric and 
magnetic fields. Criticism is made of the term short wave diathermy. “It was 
undoubtedly suggested by the fact that relatively short radio waves are radiated into 
space from the high frequency current flowing in the currents of an oscillator. The 
term is somewhat misleading since it suggests that a patient is treated by a radiation 
field, whereas the fact is that the patient is definitely made part of a high frequency 
circuit, coupled relatively closely to the tank circuit of an oscillator.” 

The induction method of application is favored in technic of application. Briefly, 
the reasons given on p. 485 are : 


1. The induction field generates heat in an electrolyte in direct proportion to its 
conductivity. Heat is dominately produced thereby in the vascular type of 
tissue. 

2. It is in the vascular tissues that the body normally produces heat. 

t is t irough the agency of the blood stream that the living body combats 
infection, relieves congestion, brings about elimination and repair. 

4. Induction currents, applied to vascular tissue best aid the body to do its work. 
. lie use of the induction field is indicated in all conditions benefited by the 
production of an active hyperemia. 

beds^s' frowned unon’ “8h Ti °J Iligh frequencies of any sort to patients in metal 

taken.” Out of 40 if/ ^ USC , be unavoldable ’ s P ecial precautions should be 
•j ’ , . ® pictures dealing with the application of induction currents i< 

evidently ,n modem metal hospital beds, and them is no menttn t 
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ing been taken. This occurrence in such an important book is one of the small 
things prolonging confusion of thought and technic about treatment. 

Greater adaptability of treatment to pathology is recommended. "For certain 
pathologies, short treatments given at intervals throughout the day may be indicated, 
while for other pathologies, long periods of low intensity treatment may be more 
effective.” Speaking of orificial electrodes, the authors express themselves in italics: 
“In our opinion , generalized pelvic heating is just as effective and probably preferable 
for the treatment of vaginal, rectal, and prostatic conditions." It is pointed out that 
condenser pad applicators are unacceptable to the Council on Physical Therapy as 
they are incapable of permitting a final temperature of 103°-104° F. in the deep 
muscles of the thigh at the end of a twenty minute application. Cuffs are acceptable 
to the Council for extremities only. Electrosurgery is simplified by numerous, 
references to the book by Kelly and Ward, Saunders Company, Philadelphia — London, 
1932. 

Modern experimentation is discussed at length with direction implied to. future 
investigations. The more than hundred pages on fever therapy cover at length 
bodily effects with emphasis on effects on blood. 

From its suggested definite but elastic prescriptions, to its backbone of scientific 
rationale, this is the most thought provoking book on electrotherapy that has yet ap- 
peared, an adequate reflection undoubtedly to the valuable research being done at 
Northwestern. 

G. E. S. 

A Manual of Physical Therapy. Third Edition, Thoroughly Revised. By Richard 

Kovacs, M.D., Professor of Physical Therapy, New York Polyclinic Medical 

School. 309 pages ; 20.5 X 14 cm. 1944. Lea and Febiger, Philadelphia. 

Price, $3.25. 

In his preface the author states, "a concise manual on physical therapy should 
serve as a welcome aid in elementary courses on this subject as well as for physicians 
and medical personnel seeking information on essential facts.” The book fulfills the 
author’s design aptly. 

The packing of much information in small compass is illustrated by the follow- 
ing paragraph, one of three, on physiological effects of hyperthermy : “The pulse- 
rate increases in proportion to from 5-9 beats per minute to each degree Fahrenheit. 
The respiration also increases at a rate of about 2—12 per minute to an increase of 
1° F. At a temperature of about 105° F. it is about 25 to 30 per minute. The blood 
pressure at first undergoes a slight elevation of systolic pressuie, then declines. The 
diastolic pressure falls, as a rule, as soon as the temperature begins to rise, and its 
usual range is from 60-50 mm. in contrast to 120-80 mm. for the systolic. . The , 
basal metabolic rate increases at a rate of about '7% for each degree rise in tem- 
perature. Every person, who has undergone five hours or more of fever therapy, ■ 
will lose from four to five pounds of weight due to the fluid excreted by perspiration. 
The kidney secretion is increased at first — later there is evidence of concentration of 
urine. The loss of chlorides through perspiration may amount to 2.6 grams in one 
febrile session. All these changes return to normal after a few hours.” 

The physics of thermionic and amplifier tubes are diagrammed clearly, rivalling 
the text. The chapter on galvanism ends with exactly noted polarity use in technics 
of iontophoresis for each drug named. The newer machines, combining motor wave 
mechanism with rectifying tube is shown (Courtesy Macintosh Company). “Ther- 
mionic types of low frequency generators have come into use in recent years. They . 
utilize vacuum tubes for rectifying the alternating currents and ‘grid glow’ tubes to 
rhythmically change its strength without any sort of rotating mechanism; other 
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thermionic devices serve to interrupt its flow.” The advantage of these generators is 
their lower cost and absence of moving parts, 'with silent operation and no need o 

lubrication (figure 59, Courtesy Wappler, Inc.). _ - , 

The basic physics of vacuum tube apparatus is an agreeably plain first lesson. 
The Hemingway chart of an oscillator tube mechanism is on page 153 (Courtesy 
Archives of Physical Therapy), and the tube itself on page 154 (Courtesy Westing- 

h ° US A chapter on baths illustrates full galvanic and partial galvanic and ends with 
a discussion on hypothermy, in both anesthetic and peripheral vascular conditions.. 
The commending baton of the author falls heavily on the latter. 

Dr. Madge C. L. McGuinness contributes a valuably suggestive chapter on ex- 
ercise. She stresses the three R's — Rest, Relaxation, and Recreation, never more 
necessary nationally than today. Exercises for spastics and hemiplegias, in our 
opinion, should be based entirely on the stretch reflex concept so ably developed m 
exercises for this group by Dr. Phelps. If that concept is not at the base of exercise 
plans, exercise for this group too often does harm to body and personality. 

The author concludes with a chapter on physical therapy in institutional practice. 
Training, departmental plans, and, records share emphasis. 

There is no bibliography. References are scattered through the text. 

To start any beginner on the right road, the book is painstakingly clear. 

G. E. S. 


Physical Medicine in General Practice. By William Bierman, M.D., Mount Sinai 

Hospital and N.Y.U. Medical College, N.Y. 654 pages; 24x16 cm. 1944. 

Paul B. Hoeber, Inc., New York. Price, $7.50. 

This is a general easily readable guide to physical medicine. Stress goes on 
pathologies, which take a full third of the book, and clinical measures of their 
treatment. ( -' 

Climatotherapy and Spa Therapy form a chapter discussion early in the book. 
Numerous American spas are individualized by name and quality. The chapter and 
its ample index should stimulate development of the home field, as it were, iij this too 
little developed therapy. 

The author reviews some of his experiments in visible and infrared therapy. He 
finds the near infrared decidedly more effective in raising subcutaneous temperature 
than those lamps mainly infrared. The heating source in the experiments was a 260 
watt carbon filament lamp held 18 inches from skin surface. Preferred dosage is 
optimum, not maximum. Obviously the optimum varies with varying factors in in- 
dividual cases. 

The conventional form of diathermy with the making of usual and unusual 
electrodes as vaginal electrodes from human plaster casts, and facial masks of plaster, 
med with tinfoil,, for the individual face, form the newer part of that topic. A 
warning not to discard the simple forms of heat with conventional diathermy for 
short wave diathermy indicates that, to this author, each has its own place. Short 
ware. iat ermy As spoken of as short wave therapy. A lucid easily understandable 
exposition is followed by specific technics, dosage determination, duration, frequency, 
preparation ot patient, and precautionary measures with contraindications. 

., „ he hl f t0I 7 of , fever therapy is outlined. Apparatus is discussed in detail. The 
‘ . . 10r ern Phasizes the careful choice of the fever therapy technician. “A good tech- 
T n th ° Ugh , she , works with relatively poor apparatus,- is far better than a 
p , echmcia ? Wlth the b est type of apparatus.” He emphasizes adequate and 

Morohin!^^ I* 6 patl ?, nt . for the da 7 before and for the therapy day itself. 

P e and seconal are sedatives of choice, preferably combined. “It should be 
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borne in mind that morphine and the barbiturates may so disturb the control of the 
heat centers that a further rise in body temperature follows their administration. At 
101° or 102° this may not be important but it obviously becomes a matter of vital 
importance if this sudden elevation occurs when the patient’s temperature has reached 
106° or 106.5°. The temperature should first be lowered a degree or two.” Later, 
when intravenous administration seems desirable, we give 1000 c.c. of physiologic 
salt containing 5% sugar. Again, in the more serious type of cyanosis, it may be 
necessary to terminate the treatment abruptly; to reduce the temperature of the 
body as quickly as possible, and to give carbon dioxide and oxygen inhalations with 
salt solution intravenously. Undoubtedly due to these and other careful precautions 
similarly outlined, the author can state, “In my own experience, embracing several 
thousand treatments, there has been but one death.” 

The pathological changes leading to death during fever therapy form an exact and 
interesting discussion. 

Indications for electrosurgerv with its disadvantages are tabled on pages 214 and 

215. 

Iontophoresis rates a full discussion as does galvanic technic. Electrolysis is given 
in full. Electrodiagnosis amplified with splendidly drawn charts (not signed), 
chronaxies, and their significance, are discussed. “The Schnee bath is sometimes used 
to induce movement of the muscles of the extremities en masse.” “Spas abroad use 
the general galvanic treatment in full length tubs at 95° with electrodes out of the 
patient’s reach, and the tub grounded.” Indications and contraindications are fully 
outlined. ' 

Metabolic changes form an important section of the chapter on ultra-violet 
radiation with the notation that while overdosage of Vitamin D may result from 
excess oral medication it does not occur from an overexposure to photochemical 
radiation, also that “radiation is ineffective in the presence of dietary deficiency of- 
calcium and phosphorus.” Ultra violet radiation of the blood in cases of peritonitis, 
puerperal sepsis, post-abortional sepsis, Ifacteremia or toxemia is. recommended as a 
safe procedure following the technic developed by E. K. Knott of Seattle. The 
blood is drawn from a vein in the arm, citrated, drawn from the container by a pump 
and intensely irradiated by a water-cooled quartz mercury lamp. The author’s 
more simple technic follows : “the removal of about 5-8 c.c. of blood which is citrated, 
irradiated with a mercury vapor lamp and then injected intramuscularly. Injections 
are repeated two or three times a week for from fourteen or eighteen times. This 
method is proposed for the relief of pain in arthritis and in chronic muscular rheu- 
matism, or. in tfie treatment of acute allergic diseases of the skin. This is really a 
form of protein therapy.” 

Massage, exercise and occupational therapy detailed, fill out the physical medicine 
scheme. 

The sketches on exercise surprise one. They do not follow in all instances good 
exercise tedmic. Figures 191 and 205 are notable offenders. Foot extensors in the 
series seem needlessly put to a strain, while exercise of another part is being per- 
formed. This is a regrettable occurrence in a new book by an outstanding author. 

Conduct of Treatments .forms a short valuable chapter. Written prescriptions 
are desirable. Hibben says, “that when a department is in charge of a physician 
trained in physical medicine and when his assistants are registered P.T. technicians, 
the medico legal liability of the hospital is diminished about 90%.” This point has 
connotations to medical students in doubt about a specialty. The paragraphs on de- 
partmental accidents rate study, not only by technicians and physicians, but by hos- 
pital administrators, as does the appendix giving required hospital specifications of 
apparatus for the City of New York. Council approval is obvious but not stated. 

G. E. S. 
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Books ■ received during August are acknowledged in the following section. 
As far as practicable,' those of special interest will be selected for review later, but it 
is not possible to discuss all of them. 

Simplified Diabetic Management. 4th Edition. By J. T. Beardwood, Jr., A.B., M.D., 
F.A.C.P., and H. T. Kelly, M.D., A.A.C.P. 172 pages; 19.5 X 13.5 cm. 1944. 
J. B. Lippincott Company, Philadelphia. Price, $1.50. 

Leukopenia and Agranulocytosis. By William Dameshek, M.D. Edited by Henry 
A. Christian, A.M., M.D., LL.D., Sc.D. (Hon.), F.A.C.P., Hon. F.R.C.P. 
(Can.). (Reprinted from Oxford Loose-Leaf Medicine with the same page 
numbers as in that work.) 78 pages; 24 X 16 cm. 1944. Oxford University 
Press; New York City. Price, $1.75. 


The Gastro-Intestinal Tract. A Handbook of Roentgen Diagnosis. By Fred Jenner 
Hodges, B.S., M.D. 320 pages; 21x14.5 cm. 1944. Year Book Publishers, 
Inc., Chicago. Price, $5.50. 


Surgical Disorders of the Chest. Diagnosis and Treatment. By J. K. Donaldson, 
M.D., F.A.C.S. 364 pages; 24 X 15.5 cm. 1944. Lea & Febiger, Philadelphia. 
Price, $6.50. 

The Practice of Medicine. Fourth Edition. By Jonathan Campbell Meakins, 
M.D., LL.D. 1444 pages ; 26 X 18 cm. 1944. C. V. Mosby Company, St. Louis. 
Price, $10.00. 


Fundamentals of Internal Medicine. Second Edition. By Wallace Mason Yater, 
A.B., M.D., M.S. in (Med.), F.A.C.P. 1204 pages; 25 X 17.5 cm. 1944. D. 
Appleton-Century Co., New York City. Price, $10.00. 

The Art of Anaesthesia. Seventh Edition. By Paluel J. Flagg, M.D. 519 pages; 
23.5 X 16.5 cm. 1944. J. B. Lippincott Company, Philadelphia. Price, $6.00. 

X-Ray Examination of the Stomach. By Frederic E. Templeton, M.D. 516 
pages ; 23.5 X 16 cm. 1944. University of Chicago Press, Chicago. Price, 
$ 10 . 00 . 


Manual of Psychological Medicine. By A. F. Tredgold, M.D., F.R.C.P., F.R.S.E. 
298 pages; 22x14.5 cm. 1944. Williams & Wilkins Company, Baltimore. 
Price, $5.00. 


A New Getman-English Psycho-Analytical Vocabulary. By Alix Strachey. 84 
pages; 22x14.5 cm. 1943. Williams & Wilkins Company, Baltimore. Price, 
$2.50. (Research Supplements to the International Journal of Psycho-Analysis. 
Edited by Edward Glover. No 1 ) 


Keys to the Mosquitoes of the Australasian Region, Including a Synopsis of The-. 

and B ™ edi " 9 Habits. By Kenneth L. Knight, Lieut., H-V(S' 

tlm apt r CH rwv/^ H f’ Lieut -(jg), H-V(S), USNR, . and George I 
71 ' L 9 o U i’ 9 ?~ V( ' S jl USNR — U - S - Nav al Medical Research Unit No. : 

Science? * ? X ? K Cn \ Natlonal Research Council— Division of Medic; 

ences. Issued by the Office of Medical Information (under grant of Johnsc 
& Johnson Research Foundation). jonnsc 

A ’" i ’ M ‘ S ^' uD G ‘ : ' m l °""“£ B J; 0 ' vstI Temkin, M.D., and Elizaeet: 
M. Kamse\, m.D. 128 pages ; 28 X 22 cm. 1944. National Research Counc 
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— Division of Medical Sciences. Issued by the Office of Medical Information 
(under grants of the Carnegie Corporation and the Johnson & Johnson Research 
Foundation). 

Spontaneous Pneumothorax. By James J. Waring, M.D. 34 pages; 28x22 cm. 
1944. National Research Council — Division of Medical Sciences. Issued by 
the Office of Medical Information (under grant of the Johnson & Johnson Re- 
search Foundation). 

The Blood Plasma Program. By James 'A. Phalen, M.D., Colonel, U. S. Army. 6 7 
pages; 28X22 cm. 1944. National Research Council— Division of Medical 
Sciences. Issued by the Office of Medical Information (under grants of the 
Carnegie Corporation and the Johnson & Johnson Research Foundation). 






COLLEGE NEWS NOTES 

A. C. P. Members in the Armed Forces 


Dr. John S. Staneslow, F.A.C.P., Waterbury, Conn., recently entered the armed 
forces of the United States. 1,715 Fellows or Associates of the College have been 
commissioned during the present war; many others have volunteered but were not 

aCCeP Several members 6 live 5 ' been honorably discharged from active duty, including 
the following: 


Lt. Col. Dwight Lawson, (MC), USA— June 30, 1944 
Brigadier Jonathan C. Meakins, RCAMC September 7, 1944 
Captain E. David Sherman, RCAMC — June 10, 1944 
Lt. Comdr. Warren F. Kahle, {MC), USNR — July 1, 1944 
Captain Elmer E. Kottke, (MC), AUS 


New Life Member 

Dr. Harold S. Davidson, F.A.C.P., Atlantic City, N. J., became a Life Member 
of the College on September 13, 1944. 


Gifts to the College Library 
The .following gifts are gratefully acknowledged: 

Books 

Dr. Harry L. Arnold, Sr., F.A.C.P., Honolulu, T. H. — “Poisonous Plants of Hawaii.” 
Dr. T. Lyle Hazlett, F.A.C.P., East Pittsburgh, Pa. — “Introduction to Industrial 
Medicine.” 


Reprints 

Dr. John J. Andujar, F.A.C.P., Fort Worth, Tex. — 1 reprint. 

Dr. George E. Baker, F.A.C.P., Casper, Wyo. — 4 reprints. 

Joseph L. Holland. (Associate) Captain, (MC), AUS — 1 reprint. 

A. M. Hutter, F.A.C.P., Lieutenant Commander, (MC), USNR — 1 reprint. 
Morrill L. Ilsley, F.A.C.P., Claremont, Calif. — 1 reprint. 

Dr. Thomas H. McGavack, F.A.C.P., New York, N. Y.— 1 reprint. 

Dr. Samuel G. Shepherd, F.A.C.P., Philadelphia, Pa.— 2 reprints. 

Paul S. Strong (Associate), Captain, (MC), AUS— 1 reprint. 

Dr. Howard Wakefield, F.A.C.P., Chicago, 111.— 1 reprint. 

Dr. Samuel Weiss, F.A.C.P., New York, N. Y.— 2 reprints 


A.C.P. Board of RegentS’Will Meet December 16 

helrlll^rSr a w Um ? meetbg of the Board of Regents of the College will be 
• n „ d f“ n C l ge ^_ eadquarters in Philadelphia, December 16, 1944. On the preced- 
ed**’ £r F 1 ^ 15 ’p there . wlll . be held in Philadelphia a Regional Meeting of the 

Comm Les ofie?olWe nSy T ania> N 7 Jetw * and Dela ™ Also < ^various 
mittees of the College will meet and prepare their reports, December 15. 
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Deadline for Proposal of Candidates 

Proposals of candidates for Associateship or Fellowship for review by the Com- 
mittee on Credentials on December 15, and final action by the Board of Regents on De- 
cember 16, must be filed with the Executive Offices of the College, 4200 Pine Street, 
Philadelphia 4, Pa., at least thirty days in advance thereof, or by November 15, 1944. 


Vancouver Regional Meeting of the College 

A Regional Meeting of the American College of Physicians and a War-Time 
Graduate Medical Meeting was held at the Hotel Vancouver, Vancouver, B. C., Sep- 
tember 14-15, for the territory embracing Idaho, Oregon, Washington, Alberta, British 
Columbia, Manitoba and Saskatchewan. Dr. George F. Strong, Regent of the Col- 
lege, of Vancouver, was the General Chairman and the Governors of the participating 
States and Provinces constituted the Executive Committee. 

The program was as follows: 

Thursday, September 14 

Morning Session 

Presiding 

T. Homer Coffen, F.A.C.P. 

Regent, Portland, Oregon 

“The Recent Status of Rickettsia Disease.” Dr. Matthew Riddle, Associate Pro- 
fessor of Medicine, University of Oregon Medical School. 

“Control of Staphylococcic Infections with Sulfonamide Drugs.” Lieut. Col. 
Roy H. Turner, Chief of the Communicable Disease Treatment Branch, Army Service 
Forces, Washington, D. C. 

“Clinical Experience with Penicillin.” Capt. Chas. E. Watts, F.A.C.P ., Medical 
Officer in Command, United States Naval Hospital, Seattle, Wash. 

“Some Pharmacological Problems in the Use of Chemotherapeutic Drugs.” Dr. 
Norman D. Davis, Professor of Pharmacology, University of Oregon Medical School. 

Luncheon 

Presiding 

J. W. Scott, F.A.C.P. 

Governor, Edmonton, Alberta 
Speaker 

Maj. Gen. G. R. Pearkes, V.C., C.B., D.S.O., M.C. G.O.C. in C. Pacific Command 

Afternoon Session 
Presiding 

E. G. Bannick, F.A.C.P. 

" Governor, Seattle, Washington 

"Respiratory Limitations in Altitude Flying.” Group Capt. G. E. Hall, Con- 
.. sultant in Medicine, R.C.A.F., Ottawa, Ontario, 
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’ “Respiratory Disease Problems in an East Coast Base.” Surgeon-Comdr. J. 
Wendell MacLeod, Consultant in Medicine, R.C.N.VR, Halifax, N.S. 

“Visualization of the Chambers of the Heart and Great Vessels. Lieut. Comdr. 

Israel Steinberg, M.C.-V’s, U.S.N.R., F.A.C.P. _ „ „ p, Hance 

“Experimental and Clinical Aspects of Carotid Sinus Reflexes. Dr. Hance 

Haney, Professor of Physiology, University of Oregon Medical .School. 


Dinner 


7:00 P.M. 

Presiding 

G. F. Strong, F.A.C.P 
Regent, Vancouver, B. C. 

Speakers 

David P. Barr, F.A.C.P. 

President-elect American College of Physicians 
New York City 

Commander Corydon M. Wasseix (M.C.) 
U.S.N.R. 


Friday, September 15 


Morning Session 
Presiding 

G. M. Poindexter, F.A.C.P. 

Governor , Boise, Idaho 

“Hepatitis.” Lieut. Col. Roy H. Turner, Chief of the Communicable Disease 
Treatment Branch, Army Service Forces, Washington, D. C. 

“Psychosomatic Medicine.” Brig. W. P. Warner, Deputy Director' General of 
Medical Services, Ottawa, Ontario. . 

“Gastroenterological Problems in the Canadian Navy.” Surgeon-Comdr. J. 
Wendell MacLeod, Consultant in Medicine, R.C.N.V.R., Halifax, N.S. 

“Some Principles and Problems in Immunity.” Dr. C. E. Dolman, Head of 
Department of Bacteriology and Preventive Medicine, University of British Columbia, 
and Director of Provincial Laboratories. 

“Thiouracil in Graves’ Disease.” Dr. David P. Barr, F.A.C.P., Professor of 
Medicine, Cornell University Medical College, New York City. 

Afternoon Session 


Presiding 

Homer P. Rush, F.A.C.P. 

Governor, Portland, Oregon 

“Body Section Radiography.” Comdr. Wendell G. Scott, M.C.-V.’s U.S.N.R 

r tt tY'm te J? anCe , of Normal Body Temperature in Service Personnel.” Group Capt 
G. E. Hall, Consultant in Medicine, R.C.A.F., Ottawa. 1 1 
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“Some Experience with the Use of Gold Salts in the Treatment of Arthritis.” 
Dr. P. H. Sprague, F.A.C.P., Assistant Professor of Clinical Medicine, University 
of Alberta. 

“Observations on Active Rheumatic States.” Dr. John MacEachern, F.A.C.P., 
Assistant Professor of Medicine, University of Manitoba. 

“Malaria Control” — with two films. Lt. Commander Frank P. Mathews, Malaria 
Indoctrination Officer, 13th Naval District, Seattle, Wash. 


American College of Surgeons Cancels 1944 Clinical Congress 

By action of its Board of Regents, the American College of Surgeons has can- 
celled its Annual Clinical Congress for 1944 because of the acute war situation, in- 
volving greater demands than at any time in the past upon our transportation for the 
carrying of wounded military personnel, troops and war materiel. The Congress 
tvas to have been held in Chicago, October 24-27. 


Aid to Libraries in War Areas 

Up to the end of 1943, $160,873.62 has been spent for subscriptions to 325 
scholarly and scientific journals, to be stored in this country, for distribution after 
the war to libraries in war areas. Funds were provided by grant by the Rockefeller 
Foundation, which has allotted from $50,000 to $70,000 annually for this purpose, 
since 1941. The fund is administered by the Committee on Aid to Libraries in War 
Areas of the American Library Association. The Annals of Internal Medicine 
is one of the medical journals for which a number of subscriptions have been placed 
and several volumes of past issues since the outbreak of the war are, being stored for 
later shipment. These volumes have been supplied at cost. 


The New York Institute of Clinical Oral Pathology 

The first open meeting of the New York Institute of Clinical Oral Pathology 
will take place in Hosack Hall at the New York Academy of Medicine, New York 
City, October 30, 1944, at 8:15 p.m., the program to be devoted to a symposium on 
“Fluorine in Dental Public Health.” 


News from the Office of the Surgeon General, U. S. Army 

The post of Assistant Surgeon General, to be filled by Brigadier General 
Raymond W. Bliss, has been created in a partial reorganization of the Surgeon 
General’s Office. The Assistant Surgeon General will act for the Surgeon General 
in coordinating the work of the Operations Service, the various professional divisions, 
the Military Personnel Division and the activities of other divisions and services 
that affect operations. 

A new Professional Administrative Service is created, with Colonel Arden 
Freer, F.A.C.P., as Chief and Colonel E. R. Long, Deputy Chief. It will include 
the following: Physical Standards Division, Nursing Division, Medical Statistics 
Division, Professional Inquiries Unit, Women’s Health and Welfare Unit. 

Major General George F. Lull, F.A.C.P., a member of the Committee on Physical 
Fitness of the American Medical Association, attended the Joint Committee ' on 
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Physical Fitness at Chicago, August 28. This conference represents the Amy, Navy 
and civilian groups. The Committee on Physical Fitness was established by presi- 
dential order on April 29, 1943, to: (1) define and study problems relating to the 
promotion of physical fitness, in cooperation with national agencies and organizations, 
and encourage the development of cooperative programs for their solution; (2) serve 
as a center for the stimulation of State, district, and local programs for the promo- 
tion of physical fitness; (3) make available to States, localities, and organizations and 
agencies, upon request, the services of specialists in physical fitness; (4) prepare 
materials and serve as a clearing house on informational matters pertaining to the 
development of a national program of physical fitness. 


Colonel James E. Ash, F.A.C.P., former curator of the Army Medical Museum, 
returned to his work July 25, after an extensive absence, during which he toured 
the North African theater of operation and sustained an eye injury which necessitated 
his evacuation to the Walter Reed General Hospital in Washington. His trip was 
taken to inspect the activities of the museum and Medical Arts Services which is col- 
lecting material ' for research and training in tropical diseases. The Museum is 
undertaking to supply all medical schools in the United States and Canada with 
material. 

Colonel Ash now holds the appointment of Director of the Army Institute of 
Pathology, Army Medical Museum. This institute will serve as a central laboratory 
in pathology for all Army hospitals, including those in the theaters of operations. 
The material collected is available for research, teaching and historical purposes. 

f 


The Surgeon General’s Office is seeking qualified men to become commissioned 
officers in the Sanitary Corps, and has announced the minimum requirements of 
enlisted personnel for appointment as second lieutenants. Applicants must have a 
bachelor’s degree with an appropriate science major, and a minimum of two years 
experience in the particular field in which- the applicant is qualified. 


“Global Epidemiology,” Volume 1 of a series on the geography of disease and 
sanitation covering particularly India, the Far East and the Pacific Area, will be 
published shortly. Brigadier General J. S. Simmons, F.A.C.P., Chief of the Pre- 
ventive Medicine Service, Office of the Surgeon General, is one of the authors. 


The Army Nurse Corps 

' J ' he Arm y Nurse Corps, in conjunction with the Office of War Information, the 
Red Cross, the National Nursing Council for War Service, the War Manpower 
Commission and the Recruiting Publicity Bureau of the Army, is making a concen- 
trated effort to obtain 4,000 nurses by October. The need is urgent because of the 
increasing number of casualties. 


opened afth^MonTr' 11 “?£ -° r ,“ 0 ^ and ° ther tropicaI diseases has beer 

— It is Ha y t7 

Lt eV Cok Francis^R^tffeuaide^^A C P^Chief^ of & the” ?? piCal d * SeaSeS 
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Attendance of Medical Corps Officers at Medical Meetings 

Under date of February 24, 1941, the Adjutant General issued the following 
to all Army, Army Corps and Corps Area Commanders : 

“You are authorized to permit officers of the Medical Corps under your juris- 
diction who desire to attend meetings of any National Societies to do so on a detached 
service status and without expense to the Government, provided their services can be 
spared.” - 


The Whole Blood Program of the Surgeon General 

The first shipment of whole blood from the United States to soldiers wounded in 
France was made by the U. S. Army Medical Department by Army plane on August 
21. Daily shipments have been made since — 250 pints a day the first week, 500 pints 
a day the second week and 750 pints a day is the goal. Type “O” blood is being 
collected by the Red Cross for the shipments. The whole blood is prepared on the day 
it is drawn and 24 hours after it leaves the United States, it is available for trans- 
fusion in France. 

Major Leon H. Warren, F.A.C.P., Chief of Research Coordination Branch, 
Technical Division, since February 4, 1944, has been promoted recently to Lieutenant 
Colonel. 


Dr. George E. Baker, F.A.C.P., Casper, Wyo., has been appointed Acting 
Secretary of the Wyoming State Medical Society. Dr. Baker has recently completed 
the revision of the chapter on Rocky Mountain Spotted Fever for Tice’s Practice of 
Medicine. 


Dr. J. .Warrick Thomas, F.A.C.P., who has been Head of the Department of 
Allergy of the Cleveland Clinic, Cleveland, Ohio, since January 1, 1939, is removing 
to Richmond to take over the practice of the late Dr. Warren T. Vaughn, and, will be 
associated with Dr. W. Randolph Graham, F.A.C.P., in the establishment of the 
Vaughn Memorial Clinic, 201 West Franklin Street, Richmond, Va. His practice 
will be limited to Allergy and Internal Medicine. Dr. Thomas is a member of the 
Board of Regents of the American College of Allergists and Assistant Editor of 
their journal, Annals of Allergy. 


Dr. E. David Sherman (Associate), Sydney, Nova Scotia, was retired from the 
Royal Canadian Army Medical Corps on June 10, 1944. He spent some time in 
postgraduate work in New York and Philadelphia and has now resumed practice at 
32 7 Charlotte Street, Sydney. (Ed. Note: In Canada a retired officer is given an 
extra month’s pay and extended the privilege of wearing his uniform.) 


Dr. Jonathan C. Meakins, F.A.C.P., has retired Septeniber 7 from active service 
as Brigadier in the Royal Canadian Army and has resumed his work as Dean of. 
McGill University Faculty of Medicine at Montreal. 


Dr. Robinson Bosworth, F.A.C.P., Superintendent and Medical Director, Pleasant 
View Sanatorium, East St. Louis, 111., was awarded the Hoyt E. Dearholt Memorial 
Medal for services in tuberculosis control in the Mississippi Valley Conference ter- 
ritory at the annual meeting of that Conference at Chicago, May, 1944. 
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New A.C.P. Appointments Due to the Deaths of Dr. Charles Hartwell Cocke 
and Dr. William B. Breed, Members of the Credentials Committee 


Two new appointments have been made until the next regular meetings of the 
Board of Regents and Board of Governors. Dr. Charles Fred Tenney, F.A.C.P., 
of New York City, will fill the vacancy caused by Dr. Cocke s death, as an appointee 
of the Board of Regents, and Dr. J. Edwin Wood, Jr., F.A.C.P., of the University of 
Virginia, will fill the vacancy caused by the death of Dr. Breed, as an appointee of the 


Board of Governors. 

Dr. Chauncey W. Dowderi, F.A.C.P., Louisville, ICy., heretofore Vice Chairman 
of the Board of Governors, will succeed to the chairmanship, succeeding Dr. Breed. 

Dr. Reginald Fitz, Regent of the College, Boston, will attend to the ordinary 
duties of the College Governor for Massachusetts, including the endorsement of 
candidates, until a Governor to succeed Dr. Breed has been officially appointed. 

Dr. George Morris Piersol, F.A.C.P., of Philadelphia, has been appointed to 
succeed Dr. Breed as the appointee of the American College of Physicians on the 
Committee on War-Time Graduate Medical Meetings. 


D,r. William G. Leaman, Jr., F.A.C.P., has been made Associate Medical Chief of 
the Memorial Hospital, Roxborough, Pa. 


Dr. William D. Stroud, F.A.C.P., is a member of the joint committe of the 
American 0 Medical Association and the National Committee on Physical Fitness, 
referred to under news items from the Surgeon General’s Office. This joint com- 
mittee is under the chairmanship of Colonel Leonard G. Rowntree, (MC), AUS, 
F.A.C.P., Chief of the Medical Division, National Selective Service. 


The Twenty-second Annual Fall Clinical Congress of the Kansas * City South- 
west Clinical Society was held October 2-4, 1944, at Kansas City. Among the guest 
speakers were Dr. Cyrus C. Sturgis, F'A.C.P., Ann Arbor, “The Leukemias,” 
“Changes in the Blood Due to Various Drugs, and a Consideration of Blood Trans- 
fusion Reactions,” and “The Problem of Chronic Ulcerative Colitis”; Dr. Russell 
•Haden, F.A.C.P., Cleveland, “Treatment of Rheumatoid Arthritis” and “The Treat- 
ment of Pernicious Anemia.” 


Under the direction of Dr. Malcolm T. MacEachern, F.A.C.P., Chicago, the 
Chicago Institute for Hospital Administrators was held at the International House, 
University of Chicago, September 11-22, and sponsored by the American College of 
Hospital Administrators. The forenoons were devoted to lectures; the afternoons 
to seminars and field trips to selected hospitals for demonstrations ; and the evenings 
to conferences on administrative and departmental problems facing hospitals. 


Lt.U°l. Orpheus J. Bizzozero, F.A.C.P., Chief of the Allied Military Govern- 

mw I * S v Ctl f ° n ’ reCen L tly re P° rted that one in every five persons in Rome has 
tuberculosis, a situation attributed to nine months suffering under German occupation. 


... ^Ftropolitan Life Insurance Company predicts that about the year 1950 diabef 
will begin to outrank tuberculosis as -a cause of death in this country While deal 

S^sS r “e°eTsi»T ? 0 dK!ine ’ deaths fr0m diabetes PI 

g nel> increasing. In 1909, the statisticians report' that tuberculosis was thp iL 
mg cause of death this country, with diabetes ranking sixteeS prest 
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time, tuberculosis ranks seventh and diabetes ninth. The growing proportion of older 
people in the population plus the improvement in the fight against infectious diseases 
explains the change in rank of deaths -from diabetes and tuberculosis. 


Dr. Fred B. Clarke, F.A.C.P., Long Beach, Calif., and Dr. John Severy Hibben 
(Associate), Pasadena, are members of a joint committee composed of three mem- 
bers of the Los Angeles Bar Association and three members of the Los Angeles 
County Medical Association, which are sponsoring a program, “The Doctor Speaks 
to the Attorney,” consisting of a series of lectures from September to December, 
covering varying legal medical problems. 


Dr. Frank A. Trump, F.A.C.P., Ottawa, Kansas, is a Vice President of the 
Kansas Tuberculosis and Health Association. 


Lt. Col. Arthur Parker Hitchens, F.A.C.P., has been retired from active service in 
the U. S. Army, and has been appointed Health Commissioner of Wilmington, Del. 
He is also Professor of Public Health and Preventive Medicine at the University of. 
Pennsylvania School of Medicine. 


Dr. Arthur H. Sanford, F.A.C.P., Rochester, Minn., has been reelected President 
of the American Board of Pathology. Dr. Howard T. Karsner, F.A.C.P., Cleveland, 
and Dr. Alvin G. Foord, F.A.C.P., Pasadena, have completed their two terms of serv- 
ice in the Board and have retired therefrom. 


Dr. Miletus B. Jarman, F.A.C.P., Hot Springs, Va., addressed the American 
Congress of Physical Therapy at Cleveland, Ohio, September 6-9, on “Mineral Water 
Therapy; An Appraisal.” Major General George F. Lull, F.A.C.P., Deputy Surgeon 
General of the U. S. Army, was a guest speaker at the annual banquet. 


Brigadier General Hugh J. Morgan, F.A.C.P., Director of the Medical Division, 
Brigadier General James S. Simmons, F.A.C.P., Chief of Preventive Medicine 
Service, Colonel William Paul Holbrook, F.A.C.P., representative of the Army Air 
Forces, and Colonel R. B. Skinner (Associate), representative of the Army Ground 
Forces are members of a committee appointed by the Office of the Surgeon General of 
the Army “to formulate .plans for post-war training of medical corps officers who will 
be separated from the military service at the end of the war.” 


Dr. Emma S. Moss, F.A.C.P., New Orleans, Assistant Professor of Pathology 
and Bacteriology, Louisiana State University School of Medicine, has been elected 
Secretary-Treasurer of the Louisiana Association of Pathologists. 


Dr. Francis E. Harrington, F.A.C.P., Minneapolis, will serve as the Acting 
Superintendent of the Minneapolis General Hospital until the appointment of a full- 
time Superintendent. He recently retired as Minneapolis Health Commissioner. 


Dr. Theodore R. Van Dellen, F.A.C.P., Associate Professor of Medicine, North- 
western University Medical School, is the lecturer in the medical science course in 
hospital administration, offered at the Northwestern University in the first semester 
of the current school term. There are five courses, in all, devoted to the history and 
development of hospitals, organization and management of hospitals, professional 
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services to the hospital patient, legal and political and sociological aspects of hospital 
administration and fundamentals of medical science. 


Dr. William D. Robinson (Associate), of yanderbilt University School of 
Medicine of Nashville, Tenn., has accepted an appointment as Assistant Professor in 
the Department of Medicine and Director of the Rackham Arthritis Research Unit 
of the University of Michigan Medical School, effective September 1. 


Dr. Martin H. Collier, F.A.C.P., Grenloch, N. J., is President of the New Jersey 
State Department of Health. 


Dr. Stockton Kimball, F.A.C.P., Buffalo, Associate in Medicine and Pharma- 
cology at the University of Buffalo School of Medicine, was recently appointed 
Assistant Dean of the School. 


The 94th Annual Session of the Medical Society of the State of Pennsylvania 
was held in Pittsburgh, September 19-21, under the presidency of Dr. Augustus S. 
Kech, F.A.C.P., Altoona. 

A feature of the meeting was a panel discussion on clinical endocrinology by Dr. 
Charles W. Dunn, F.A.C.P., Philadelphia, Dr. Edward H. Rynearson, F.A.C.P., 
Rochester, Minn., and Dr. Emil Novak, Baltimore. 


Dr. Wingate M. Johnson, F.A.C.P., Winston-Salem, N. C., is President of the 
American Geriatrics Society. Dr. Walter E. Vest, F.A.C.P., Huntington, W. Va., 
is a Vice President. 


Dr. Alvin L. Barach, F.A.C.P., New York City, addressed the Aero Medical 
Association at St. Louis, September 4-6, on, “Development of Pulmonary Active 
Tuberculosis as the Result of Aeroembolism at Simulated Altitudes above 40,000 feet.” 


Dr. Willard C. Rappleye, F.A.C.P., New York City, is a member of a committee 
headed by Dr. Arthur Bachmeyer of Chicago to make a survey of American hos- 
pitals and their post-war expansion needs. The survey will be financed by a grant 
of $35,000 each by the Commonwealth Fund of New York, the National Foundation 
for Infantile Paralysis and the W. K. Kellogg Foundation. Hope is expressed that 
the study will determine the adequacy of distribution of present hospital facilities and 
the best method for ensuring adequate hospital care to all citizens. 


American Board of Internal Medicine Examinations 

The next written examination of the American Board of Internal Medicine will 
be held February 19, 1945, in various parts of the United States. The closing date 
tor acceptance of applications for this examination will be December 15, 1944. 


\\ ar-Time Graduate Medical Meetings and Kentucky State Medical 
Association Meeting Combined 

r i° n f 1944, there was a CDmb i n ed meeting of the War-Tim 

Graduate Medical Meetings and the Kentucky State Medical Association at Lexingtor 
Kj. The Regional Meeting Committee of the War-Time Graduate Medical Meeting 
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consisted of Dr. Elmer L. Henderson, Chairman, Dr. Chauncey W. Dowden, F.A.C.P., 
and Dr. H. H. Shoulders. A number of Fellows of the College, including the fol- 
lowing, participated in the program : 

Dr. John A. 1 oomey, Cleveland — “Chemotherapeutics in Pediatrics.” 

Brig. Gen. Hugh J. Morgan, Washington— “The Medical Aspects of Penicillin” 
in a Symposium on Chemotherapy. 

Dr. William D. Stroud, Philadelphia — “Cardiovascular Diseases.” 

Dr. Oscar O. Miller, Louisville — (Presidential Address). “Some Aspects of the 
Tuberculosis Problem.” 

Dr. Roger I. Lee, Boston — “Accelerated Medicine Today and Tomorrow.” 

Brig. Gen. James S. Simmons, Washington— “The New Weapons of Control of 
Insect-Borne Diseases.” 

Dr. Ralph Pemberton, Philadelphia — “Arthritis.” 

Col. John D. Youmans, Washington— “Nutrition— Its Relation to Deficiency 
Diseases.” 


The Inaugural Meeting of the Philadelphia County Medical Society and the 
College of Physicians of Philadelphia was held September 13, 1944, at which Dr. 
Eugene P. Pendergrass, F.A.C.P., retired as President and Dr. Charles L. Brown, 
F.A.C.P., was installed as President. 


Dr. John T. O’Mara, F.A.C.P., Baltimore, has been reelected Secretary-Treasurer 
of the Board of Medical Examiners of Maryland. 


Dr. Henry Boswell, F.A.C.P., Sanatorium, Miss., has been elected Vice President 
of the Mississippi State Hospital Association. 


Dr. Francis G. Blake, F.A.C.P., Dean and Professor of Medicine, Yale University 
School of Medicine, with the assistance of his staff, and Dr. Samuel C. Harvey, 
Professor of Surgery at Yale, and his staff, conducted an afternoon symposium on 
penicillin medicine and surgery during the twentieth clinical congress of the Con- 
necticut State Medical Society at New Haven, September 28-29. 


Major General George F. Lull, F.A.C.P., Deputy Surgeon General of the U. S. 
Army, was the principal speaker at the commencement exercises of the 1944 class 
at Northwestern University Medical School, September 14. 


Dr. Carl H. Gellenthien, F.A.CP-, Valmora, N. M., will act as the New Mexico 
editor on the editorial staff of the Rocky Mountain Medical Journal , which has be- 
come the official journal of the New Mexico Medical Society. 

Dr. Gellenthien was recently installed as President of the New Mexico Medical 
Society. 

Dr. Lawrence Reynolds, F.A.C.P., Detroit, delivered the Caldwell-Carman Lec- 
ture before a joint meeting of the American Roentgen Ray Society and the Radio- 
logical Society of North America at Chicago, September 26. 


Drs. R. M. Craig (Associate), - Dayton, George X. Schwemlein (Associate), 
Cincinnati, and H. W. Kendell, Dayton, reserve officers in the U. S. Public Health 
Service, stationed at the Chicago Intensive Treatment Center, spoke on “Physiologic 
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Studies and Technics Employed During Fever-Chemotherapy 
the twenty-third annual meeting of the American Congress 
Cleveland, September 6. 


of Early Syphilis” at 
of Physical Therapy, 


Major Maurice J. Abrams, F.A.C.P., (MC), AUS recently returned from 
twenty-four months of duty overseas, where he was Chief of the Medical Service 
at one of the Army Hospitals in London. He is now on limited duty as Assistant 
Chief of Medical Service, Station Hospital, Fort Jackson, S. C. Major Abrams was 
formerly in practice at Brewton, Ala. 


New York Regional Meeting of the College 

The American College of Physicians conducted its first Regional Meeting for 
the State of New York in New York City, Friday, October 20, under the General 
Chairmanship of Dr. Asa L. Lincoln, F.A.C.P., Governor for Eastern New Yoik, and 
with the cooperation and participation of Dr. Nelson G. Russell, Sr., F.A.C.P., of 
Buffalo, Governor for Western New York. 

In the forenoon, members of the College were the guests of the New York 
Academy of Medicine, in connection with its Seventeenth Graduate Fortnight, at its 
Exhibit, which demonstrated recent advances in the etiology, pathology, diagnosis, 
prophylaxis and treatment of infections. The afternoon scientific session, at which 
Dr. Russell presided, was held at the New York Hospital and consisted of the fol- 
lowing presentations: Dr. George Baehr, F.A.C.P., “Penicillin Treatment of Sub- 
acute Bacterial Endocarditis due to Enterococcus”; Dr. Homer Swift, “Recent De- 
velopments in Our Knowledge of Rheumatic Fever”; Dr. William C. Von Glahn, 
“Rheumatic Arteritis” ; Dr. Ralph Boots, F.A.C.P., “Differential Diagnosis of Rheu- 
matic Fever”; Dr. Arthur C. DeGraff, F.A.C.P., “The Cardiac Factor in Pneu- 
monia”; Dr. Arthur J. Patek, Jr., “Liver Disease”; Dr. Walsh McDermott, “Penicillin 
Treatment of Syphilis”; Dr. George Wolff, “Current Treatment of Meningococcus 
Meningitis”; Dr. J. Casals, “A Current View of the Rabies Problem.” Cocktails 
and dinner were served at the Waldorf-Astoria Hotel, following which the members 
were again the guests of the New York Academy of Medicine at a Panel Discussion 
on “Evaluation of Sulfa Drugs and Penicillin,” Dr. David P. Barr, F.A.C.P., Chair- 
man, and Drs. Rene J. Dubos, Colin M. MacLeod, John F. Mahoney, Frank L. 
Meleney and William S. Tillett members. 

Dr. Mahlon Ashford, F.A.C.P., was Chairman of the Program Committee and 
Dr. Charles F. Tenney, F.A.C.P., was Chairman of the Committee on Arrangements. 


Dr. R. H. Kampmeier, F.A.C.P., Nashville, has been appointed Acting Director 
of the Department of Medicine at Vanderbilt University School of Medicine. 


Oak Leaf Cluster, Distinguished Service Medal, Awarded Brigadier 
General Edgar Erskine Hume 

t , B ''.' gadier Ge , neral . Edgar Erskine Hume, F.A.C.P., has been awarded the Oak 
of h lp C \lf e i S-m 6 D ^ tmgU ’ shed Service Medal in recognition of service as Chief 
hr rt « ! y G °;Y nment Section > Fifth Arm y, in Italy, his citation reading, 

* . O ... he successfully carried out one of the most extensive military govern- 
ment tasks ever accomplished by tire United States, being charged with the government 
i C ™? nia ' a re S>° n 6,000,000 inhabitants including Naples, one of Italv’s 

hi, nfr1o C S ' HC madC de . tailed P lans {or *e administration of Naples, which under 
^orders, were put mto immediate execution when the city was taken on bct F 
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“Despite enormous handicaps in Naples, where the Germans had destroyed the 
water supply, electric power sources, drains and other public utilities, had mined 
buildings, despoiled hospitals, dispersed the police and in general paralyzed the civil 
administration, he was able by his unusual ability and devotion to duty to restore 
order forthwith and within a few weeks to return the city’s functions almost to nor- 
mal. A threatened epidemic of typhoid was averted by his wise preventive measures. 
Our victory was thus hastened, as the army commander was free to perform purely 
military functions without the added burden of civil government. 

“The respect in which this officer was held by the Italians, his intimate knowledge 
of the country, its people and language, and his rare administrative skill and leader- 
ship made him unique in his efficient handling of an extremely difficult and politically 
delicate task.” 

General Hume received the Distinguished Service Medal during World War I 
as Commissioner of the American Red Cross after the war in Serbia. He holds 
many academic degrees from American and foreign institutions and several decora- 
tions from foreign governments. He graduated from Johns Hopkins University 
School of Medicine in 1913, and has been a Fellow of the American College of 
Physicians since 1926. 

Dr. Christopher G. Parnall, F.A.C.P., recently celebrated his twentieth anniver- 
sary as Medical Director of the Rochester General Hospital, Rochester, N. Y. 

War-Time Graduate Medical Meetings 

Region No. 14 (Indiana, Illinois, Wisconsin) — Dr. W. O. Thompson, Chairman; Dr. 
N. C. Gilbert, Dr. W. H. Cole. 

Mayo General Hospital, Galesburg, Illinois 

October 18 High Blood Pressure 

a. Pathological — Physiological Basis — Conservative Therapy — 

Renal Extracts 

b. The Surgical Treatment 

November 1 Laboratory Diagnosis — and its relationship to treatment 

a. Hypoproteinemia — Alkalosis — Acidosis — Dehydration — Electro- 
lytic Balance 

November 15 Conditions Affecting Glucose Metabolism 

a. Endocrine — Pituitary — Thyroid — Adrenal— Pancreatic 

b. Renal, Alimentary, Hepatic. Diff. Diagnosis and Treatment 

Camp Ellis , Illinois 

October 18 Diseases of the Intestinal Tract 

a. Regional Ileitis, Colitis, Diverticulitis. Diagnosis and Treat- 

ment 

b. Dysentery — Army and Bacillary 

c. Malignancies' 

November 1 Symposium on Organic Neurology 
a. Central and Peripheral 
November 15 Dermatological Diseases 

Clinic with Presentation of Cases and Slides. Diagnosis and 
Treatment. 

a. The Less Common Venereal Diseases 

Lymphogranuloma Venereum, Granuloma Inguinale, Chan- 
croid, Yaws— Slides— Diagnosis and Treatment 
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October 18 

November 1 

November IS 

October 18 

November 1 

November 11 

October 17 

November 8 

October 18 

November 1 
November ] 


Camp Grant , Illinois 

Malignancies in the Army Age Group 

a. Melanomata 

b. Teratomata 

c. Lymphoblastomata 
Endocrinology 

a. Addison’s Disease, Adrenal Cortex in Shock, Parathyroid 
Tetany, Traumatic Hypogonadism, Hypothyroidism, Hyper- 
thyroidism, Post Traumatic Pituitary Syndrosis 
Virus and Rickettsial Diseases 

a. Virus Diseases 

b. Rickettsial Diseases 

Chanute Field, Rantoul, Illinois 

Thrombosis, Thrombophlebitis and Anticoagulants 

a. Thrombosis, Thrombophlebitis and Embolism — Diagnosis • 

and Treatment 

b. Heparin and Dicoumarol 
Action and Therapeutic Use 

Chronic Chest Diseases and Disease of the Larynx 

a. Tuberculosis, Pneumonoconiosis, Chronic Bronchitis, Bron- 

chiectasis, Cysts, Fungus Infections, etc. 

b. Neoplasm — X-Ray and Surgical Treatment — Coccidioidomy- 

cosis and Allied Conditions 

c. Laryngeal Problems 
Head and Spine Injuries 

a. Methods of Diagnosis and Localization 

b. Do’s and Don’ts before the patient reaches the special surgeon 

U. S. Naval Hospital, Great Lakes , Illinois 

Immediate and' Late Care of Urinary Tract Following 

Injury of the Spinal Cord and Bony Structures — Dr. Vincent J. 
O’Conor 

The Management of Acute Respiratory Obstructions— Dr. Paul H. 
Holinger 


Camp McCoy, Wisconsin 
Dermatological Diseases 

Clinic with Presentation of Cases and Slides. Diagnosis and 
Treatment. 

a. The Less Common Venereal Diseases 

Lymphogranuloma Venereum, Granuloma Inguinale, Chan- 
croid, Yaws — Slides — Diagnosis and Treatment — Dr. 
G. A. Cooper 

Psychiatry, Psychoneurosis, Neurocirculatory Asthenia, Malingering 
etc.— Dr. Lloyd H. Ziegler 
Malignancies in the Army Age Group 

a. Melanomata 

b. Teratomata 

c. Lymphoblastomata— Dr. Gorton Ritchie 
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. Truax Field, Wisconsin 

October 18 Virus and Rickettsial Diseases 

a. Virus Diseases 

b. Rickettsial Diseases — Dr. Marcos Fernan-Nunez 
November 1 Peptic Ulcer and Gastritis 

a. Diagnosis and Medical Care 

b. Surgical Approach — Dr. Carl W. Eberbach 

Note: War-Time Graduate Medical Meetings at Camp McCoy and Truax Field 
are arranged by the cooperating committee for Wisconsin. The members of this com- 
mittee are Dr. Erwin R. Schmidt, Chairman ; Dr. Elmer Sevringhaus and Dr. Francis 
D. Murphy. 



DR. WILLIAM B. BREED 
Boston, Mass. 

• \ 

OBITUARIES 

DR. WILLIAM B. BREED 

Dr. William, Bradley Breed, Chairman of the Board of Governors and ex 
officio member of the Board of Regents of the American College of Physi- 
cians, died after a short illness, in Boston, Mass., on August 21, 1944, four 
days after his 51st birthday. 

Dr. Breed had been a Fellow of the College since 1928, its Governor for 
Massachusetts since 1934. He rendered signal service to the College. At 
an early meeting of the College .in Boston, 1929, he was Chairman of the 
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Entertainment Committee; at a later meeting of the College in Boston, 1941, 
he was General Chairman of the Session and the success of that meeting was 

due to him. TT - , , ■ _ 

Dr. Breed’s devotion to the College took many forms. He had been a 

member of the hard-working Committee on Credentials since 1935. lie was 
Secretary-Treasurer of the joint committee of the American College of Phy- 
sicians, the American College of Surgeons and the American Medical Asso- 
ciation, on War-Time Graduate Medical Meetings from the inception of that 
Committee in 1943. The noteworthy achievements of this Joint Committee 
represented only a part of his war-time activities. He was one of the 
representatives of the College on the Joint Committee on PostAVar Medical 
Service. In addition, he was a member, and in some instances chairman, 
of various committees in his State and in his community. 

Dr. Breed was trained in medicine at the Harvard Medical School and 
at the Massachusetts General Hospital. While connected with other hos- 
pitals, most of his work was done at the Massachusetts General Hospital, 
where he was Physician and a member of its Executive Committee. He was 
also Associate in Medicine at Harvard Medical School. 

Dr. Breed was primarily a clinician. He belonged, perhaps, to that 
diminishing group of great clinical internists, as contrasted with the spe- 
cialists within internal medicine, or with the medical investigators. 

Dr. Breed liked people and people liked Dr. Breed. So it was inevitable 
that he should have a large practice, both as a practitioner and as a consultant 
in internal medicine. He loved life, as he loved people, medicine and music. 
All of his talents were at the disposal of his patients and his friends. He had 
a genius for friendship. The American College of Physicians has lost more 
than a devoted Fellow, Governor and Regent — it has lost a beloved friend. 

Roger I. Lee, M.D., F.A.C.P., 

Boston, Mass. 


DR. ISAAC JUDAH SILVERMAN 

Dr. Isaac Judah Silverman, F.A.C.P., Washington, D. C., died ai 
Georgetown University Hospital, August 6, 1944, aged 56. 

Dr. Silverman was born in Calcutta, India, May 3, 1888;' he attendee 
Hawthorne College, Melbourne, Australia, and graduated from the Univer 
sity of Melbourne Faculty of Medicine in 1911, with the degrees of M.B. anc 
Ch.B.; he did postgraduate work at the University of Melbourne and tin 
Washington School of Psychiatry; he practiced medicine in Australia, Nev 
Zealand, Ontario, Canada, and in St. Joseph, Mo.- 

. ? r ,; r Si l! erman pointed to the staff of the Gallinger Municipal Flos 
pita , Washington, D C., m 1929, and served as Instructor in Psychiatry a 
George Washington University School of Medicine from 1929 to 1933. TF 
then became a member of the teaching staff at Georgetown Universit 
Sc tool of Medicine and advanced to Clinical Professor of Psychiatry an< 
Assistant Chief Psychiatrist at Gallinger Municipal Hospital. He was ; 
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member of the Medical Society of the District of Columbia and the American 
Psychiatric Association, and a Fellow of the American Medical Association. 
He had been a Fellow of the American College of Physicians since 1937. 
He was the author of “Psychical Function of the Cerebellum” and of many 
articles in medical journals. His death was caused by acute myocardial 
infarction (posterior) and arteriosclerotic heart disease. 

Wallace M. Yater, M.D., F.A.C.P., 
Governor for the District of Columbia 

DR. LESTER DOW WATSON 

Dr. Lester Watson, F.A.C.P., was a casualty of this war, ending his life 
as he would have preferred in wartime, on active duty in the service of his 
country. 

He was born in Dorchester, Massachusetts, on May 14, 1901, a New 
Englander of many generations and with forbears who, by tradition, par- 
ticipated in all our struggles when the need arose. He graduated from 
Middlebury College in 1924 with the degree of B.S. ; he recewed his medical 
training at Boston University where he graduated in 1928; he served his 
internship at the Massachusetts Homeopathic Hospital — later called the. 
Massachusetts Memorial — and entered practice in Milton. He maintained a 
continued interest in hospital work and medical teaching, and, above all, was a 
public spirited citizen, devoted to the welfare of his community. 

He was promoted to the rank of Visiting Physician at the Massachusetts 
Memorial Hospitals and to instructorship at his medical school; he was a 
visiting physician'at the Milton Hospital and Convalescent Home; he ex- 
amined for the tuberculosis division of the Boston Health Department ; he 
lent a hand in Red Cross work, civilian defense plans, and Selective Service 
examinations ; he was a conscientious member of the Massachusetts Medical , 
Society, the American Medical Association, and the College (Fellow, 1942) ; 
and, in addition, he was an active practitioner — a fine type of physician, alert, 
unselfish, competent, and beloved. 

When war broke out he felt that he must play some part in it. He ob- 
tained a commission in the Public Health Service, entering on active duty in 
September 1943. He died on July 14, 1944, after a sudden and brief illness. 
He leaves his wife, Mrs. Dorthy P. Watson, and two sons. 

Reginald Fitz, M.D., F.A.C.P., 

Regent. 

DR. WILLIAM STIMPSON HUBBARD 

Dr. William Stimpson Hubbard, F.A.C.P., for many years an internist 
of Brooklyn, N. Y., died September 1, 1944, at the home of his daughter, 
Miss Ruth W. Hubbard, in Philadelphia, where he had lived since his retire- 
ment nine years ago. 

Dr. Hubbard was born in Claremont, N. H., September 20/ 1886. He - 
attended the Holderness School for Boys at Plymouth, N. H. ; received his 
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A B degree from Trinity College, Hartford, Conn in 1888, and his M D. 
degree from the Long Island College Hospital m 1894. A part of his med 
caf training was received at the University of Michigan For thirty years 
he was Assistant Attending Physician and Chief of the Medical Service, re 
soectively, of St. John’s Hospital, and a Visiting Physician to the Kings 
County Hospital, in Brooklyn. He had also served as Visiting. Physician 
to the House of St. Giles the Cripple, and Consulting Physician to the 
John T. Mather Memorial Hospital at Port Jefferson, N. Y. 

He had been a member of the Brooklyn Society of Internal Medicine, 
Medical Society of the County of Kings, the New York State Medical 
Society and the American Medical Association. He became a Fellow -of 
the American College of Physicians in 1931 and maintained an abiding 
interest in the College and its activities throughout the remainder of his life. 
During his retirement in Philadelphia he was a frequent visitor at the Col- 
lege Headquarters. His was a long life of unselfish service to the profession 
and to the public. 


DR. JAMES W. SCOTT 

Dr. James W. Scott, Associate, died in the Mount Carmel Mercy Hos- 
pital, Detroit, June 25, 1944, at the age of seventy-five, of myocarditis. 

Dr. Scott was born July 1, 1868, in Lancastershire, Scotland. His early 
training was received in Scotland, whereupon he came to America and re- 
ceived his medical education at the Michigan College of Medicine and Sur- 
gery, graduating in 1896. He later did 'post-graduate study in Glasgow and 
Edinburgh, Scotland. He had been a member of the Michigan State Medi- 
cal Society and the American Medical Association and was an Associate of 
the American College of Physicians since 1920, by virtue of membership in 
the old American Congress on Internal Medicine, which was merged with 
the College in 1926, its members becoming Associates of the College. 


DR. CHARLES EDWIN HOMAN, JR. 

Dr. Charles Edwin Homan, Jr., F.A.C.P., Medical Director of the 
Ochsner Clinic, died in New Orleans on July 25, 1944, of coronarv 
thrombosis. . 

Dr. Homan was born in Bibb County, Georgia, July 18, 1898. He 
received the Bachelor of Science degree from Mercer University in 1918, 
and the Doctor of Medicine degree from Johns Hopkins University in 1923 : 
he interned at the Allegheny General Hospital from 1923 to 1924. 

or se\ eral years he practiced in Chattanooga, Tennessee, where he was 
a member of the staffs of the Baroness Erlanger Hospital and the Pine 
Breeze Sanatorium, and Director of the Outpatient Department of the 

Mnmal T -f T tl0n ‘ ** htCamt Ass5stant Medical Director of the 

utual Life Insurance Company, Hartford, Connecticut. He became Medi- 
cal Director of the Ochsner Clinic in January, 1943. . 

r. Homan had been a Fellow of the College since 1930. He was a 


746 


COLLEGE NEWS NOTES 


member of the Orleans Parish Medical Society, the Louisiana State Medical 
Society, and the American Medical Association. 

Edgar Hull, F.A.C.P., 
Governor for Louisiana 

DR. LOUIS LEROY 

Dr. Louis Leroy, F.A.C.P., died at his home at Memphis, Tenn., May 
9, 1944. Dr. Leroy was born in Chelsea, Mass., 1874,. received his B.S. at 
the University of Nashville and studied medicine at the University of Ken- 
tucky and at the Medico-Chirurgical College of Philadelphia, graduating 
from the latter in 1896. 

From 1900 to 1906, he was a member of the faculty of the Vanderbilt 
University School of Medicine, attaining the rank of Professor of Pathology 
and Bacteriology. In 1906, he became Professor of Medicine at the Uni- 
versity of Tennessee College of Medicine, an appointment which he held 
to the time of his death. He served at one time as President of the Tennes- 
see State Board of Health, as Nashville City Bacteriologist and as the 
Tennessee State Bacteriologist. He was a member of . the Memphis and 
Shelby County Tuberculosis Commission for many years. He was formerly 
Vice President of the Tennessee State Medical Association and at one time, 
a member of the House of Delegates of the American Medical Association. 
He was a member of the United States Coast Guard Auxiliary. 

Dr. Leroy joined the American College of Physicians in 1920, having 
been sponsored by the late Dr. Lewellys Barker and the late Dr. William S. 
Thayer, both of Baltimore. 

Aside from the regular practice of medicine, Dr. -Leroy followed, almost 
as a hobby, the study of medico-legal medicine. He enjoyed appearing in 
court as an expert witness, and became very proficient in this work. How- 
ever, his great hobby was the Mississippi River. He probably knew as much 
about the history of this great River in the vicinity of Tennessee as any one 
who has ever lived. He knew its peculiarities, understood its treacherous 
nature and kept up with its ever changing channels. His greatest pleasure 
was to pilot a boat on the Mississippi. 

During the flood in 1937, Dr. Leroy directed the Red Cross rescue work 
from Cairo, 111., to Rosedale, Miss. The fleet of boats that assisted him 
worked night and day and rescued hundreds of families that were shut off 
from escape by the rising waters. , 

It is, indeed, difficult to understand how Dr. Leroy found time to do so 
much, yet he was thorough and intense in everything he did. He was a great 
reader, not limiting himself to medicine alone. He was widely informed on 
guns, pistols, and was a student of game and wild life in the Southern States. 
Those who knew him well were amazed at the detailed information that he 
could give on almost any subject. 

The South has lost a good man, a great scholar and an intelligent physi- 
cian. 

William Calvert Chaney, M.D., F.A.C.P., 

Governor for Tennessee 
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DIFFERENTIAL DIAGNOSIS OF TERMINAL 
GLOMERULONEPHRITIS AND MALIGNANT 
HYPERTENSION. I. RENAL ASPECTS * 

By A. C. Corcoran, M.D., and Irvine Hi Page, M.D., F.A.C.P., 

Indianapolis, Indiana 

Differential diagnosis in patients showing severe renal damage from 
chronic glomerulonephritis on the one hand, and malignant hypertension on 
the other has always been difficult. At this stage the two conditions have 
in common the clinical pattern of hypertension, loss of weight, anemia, so- 
called “albuminuric retinitis,” depressed renal function, azotemia, proteinuria 
and increased organized urinary sediment. Indeed, at least cases 1 and 8 of 
Bright’s original report and cases 1, 5 and 8 of his second paper in Osman’s 
edition 1 seem to us instances of hypertension, essential or malignant rather 
than the characteristic syndrome, glomerulonephritis, which now most_ char- 
acteristically bears his venerated name. 

We selected for study two groups of patients who had in common the 
evidences of disease noted above and who had not, at the time of first ob- 
servation, progressed to uremia with its coma, acidosis and jactitation. We 
_ shall present with others in the succeeding reports of this series diagnostic 
criteria based on (a) the study of the heart and (b) of the general clinical 
course of this group. Criteria selected from the cardiac or anamnestic seg- 
ments of the total pattern will be shown to permit the establishment of a 
correct diagnosis in most instances. The purpose of the present report is to 
direct attention to criteria for diagnosis derived from studies of renal func- 
tion. We shall show that in certain cases the diagnosis may be confidently 
established from these alone. 

Methods, Terminology, Their Evaluation. The methods of renal func- 
tional study used were (1) determination of plasma inulin and diodrast 
clearances and of maximum tubular secretory capacity for diodrast (Tihd), 

* Received for publication February 3, 1944. 

apolis ( r °Indiana. Lllly Laboratory for Clinical Research, Indianapolis City Hospital, Indian- 
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(2) urea clearance, (3) determination of maximum urinary non-protein 
specific gravity, (4) proteinuria, and (5) counts of urinary sediment. 

Clearances of diodrast and inulin and Tmn were determined during intra- 
venous infusion of these substances in patients whose urine was collected by 
catheterization and bladder washing. The methods used are similar to 
those described by Smith, Goldring and Chasis. 2 Each of the values re- 
ported in this communication is the mean of three satisfactory periods of 
urine collection. The measurements - of diodrast-iodine and inulin were 
made as described by Corcoran and Page . 3 ’ 4 

Since these methods are not in general use and since also fheir evaluation 
is not settled, we append the following review of the significance we attach 
to them. 

Inulin Clearance. Plasma inulin clearance is a satisfactory measure of 
glomerular filtration rate in normal animals and in man (Smith 5 ). Neither 
our own experience nor a review of the literature gives any indication that 
this relationship fails in terminal Bright’s disease or malignant hypertension 
with renal failure. Consequently, in this report we shall accept plasma 
inulin clearance as the equivalent of the rate at which water and substances 
dissolved in this water are filtered through the glomerular capillaries. 

Diodrast Clearance. Diodrast, dissolved in plasma water and in small 
measure bound by plasma albumin (Smith and Smith 0 ), distributes itself 
. throughout the interstitial fluids of the body. Renal tubular cells, pre- 
sumably of the proximal convoluted tubule, possess a mechanism which 
readily and efficiently transfers diodrast or a variety of similar substances 
from interstitial to tubular fluid, whence it is excreted, apparently without 
tubular reabsorption. In addition, a fraction (about 0.15) of the plasma 
diodrast is filtered through the glomeruli into tubular fluid. The combined 
effect of filtration and secretion is that the renal venous diodrast level is 
very low or, in other words, the renal extraction of diodrast (percentile 
arteriovenous difference) is nearly complete. This,' at least, is the situation 
in dogs (White and Heinbecker, 7 Corcoran, Smith and Page 8 ) and there are 
compelling reasons for supposing that the same is true in normal man 
(Smith 9 ). The small residue of diodrast in the renal venous plasma is there 
in part because some of this plasma is constituted of blood which nourished 
non-excretory renal tissue ;'in part also because of the"equilibrium which must 
obtain between venous capillaries and interstitial fluid (Corcoran and 
Page 10 ). The net effect is that the removal of diodrast from the area of 
interstitial fluid which directly bounds actively secreting tubules is complete. 

Plasma clearance is the volume of plasma whose content of a substance 
is equivalent to the amount of that substance (in this discussion, diodrast) 
which appears in one minute’s urine. Where the proportion of a substance 
cleared from plasma is less than 100 per cent, then the plasma clearance is 
correspondingly less than total renal plasma flow. But, when, as in the case 
of diodrast, the excretory tissues virtually remove all of it, then plasma 
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clearance may be regarded as the close equivalent of effective renal plasma 
flow, using the word “effective” to indicate the perfusion of excretory tissue. 
This equivalence, proposed by. Smith, Goldring and Chasis," we adhere to 
for reasons stated above, neglecting, because of its small influence on 
clearance, the contribution to urinary diodrast made by diodrast removed 
from red blood cells . 7 ’ 8 

The equivalence of plasma diodrast clearance and effective renal plasma 
flow, valid under normal conditions, must be examined for its significance in 
the diseases with which we are here concerned, and first, experimentally. In 
published (Corcoran and Page 11 ) and unpublished observations on dogs 
with experimental renal hypertension, due either to compression of the renal 
artery by a clamp or to experimental perinephritis, we have not observed 
failure of diodrast extraction, or of the analogously excreted material, phenol 
red, in the absence of uremia or of renal necrosis. On the contrary, the ex- 
traction of these substances from plasma by the kidneys was maintained in 
spite of wide variations of renal plasma flow. The equivalence of diodrast 
clearance and effective renal plasma flow is therefore maintained in experi- 
mental renal hypertension, and the analogy may be drawn to malignant hyper- 
tension in human beings. In experimental glomerulonephritis (Fouts, Cor- 
coran and Page 12 ) phenol red extraction was observed to decrease in the 
presence of severe injury; but this change was associated with concurrent 
depression of inulin extraction, and we have concluded that, as regards the 
residually functioning nephrons, extraction was presumably well maintained. 
This observation also may be extended to glomerulonephritis in human 
beings. 

The equivalence of plasma diodrast clearance with effective renal plasma 
flow is invalid in conditions of widespread tubular renal injury, such as is 
caused by uranium (Bobey, Longley, Dickes, Price and Hay man ls ) or tar- 
trate (Nicholson, Urquhart and Selby 14 ) where the capacity of renal tubules 
to secrete is depressed while these tubules retain their connection with 
functioning glomeruli. Nephrons such as these Smith 0 refers to as “im- 
potent.” Findley, Edwards, Clinton and White 15 have suggested that such 
tubules may occur widely in the kidneys in hypertension, that they would 
decrease diodrast extraction and result in a level of plasma diodrast clearance . 
kss than true effective renal plasma flow. Smith , 16 and Goldring, Chasis, 
Ranges and Smith , 17 starting from a similar premise as regards tubular 
injury, view it as most probable that diodrast will diffuse in renal interstitial 
fluid from an injured tubular boundary to an adjacent intact tubule, where 
it can be secreted. The net effect in this latter instance is a level of plasma 
diodrast clearance greater than true effective renal plasma flow. For this 
phenomenon as it occurs in conditions of tubular injury we (Corcoran, 
Taylor and Page ) have proposed the term “vicarious clearance.” That 
this process occurs in essential hypertension has been suggested by Goldring 
Chas,s, Ranges, Bradley and Smith."' *» Their evidence cannot here be 
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considered in derail; it suffices to note that (a) the phenomenon is not uni- 
form, even in hypertensives showing renal injury and (b) as Smith 10 has 
indicated, the discrepancy introduced into the equivalence of plasma diodrast 
clearance and renal plasma flow is not very great. For these reasons, we 
regard plasma diodrast clearance as the equivalent of effective renal plasma 
flow in malignant hypertension. 

As we have indicated, in experimental glomerulonephritis there is reason 
to suppose that diodrast clearance would in fact measure effective renal 
plasma flow. The renal structural changes of glomerulonephritis in human 
beings are characteristically quite opposite to the condition of intact glomeru- 
lus and injured tubule which vitiates the relationship of diodrast clearance 1 
and effective renal plasma flow in toxic nephrosis. Consequently, except for 
unusual circumstances indicated below, we accept plasma diodrast clearance 
as the equivalent of effective renal plasma flow in clinical glomerulonephritis. 

Filtration Fraction. Having thus reviewed the facts which lead us to 
regard inulin clearance as a measure of glomerular filtration rate and plasma 
diodrast clearance as the equivalent of effective renal plasma flow in the two 
diseases with which we have to deal, it follows that, in these conditions, as 
in normal circumstances, the volume of filtrate formed per cubic centimeter 
of plasma flowing through glomeruli may be taken as glomerular filtrate/ 
plasma flow or inulin/diodrast clearance. This value is known as “filtration 
fraction.” The hydrostatic factors which determine the volume of filtrate 
formed per c.c. of effective renal plasma flow have been discussed by Lam- 
port 20 with regard particularly to renal arteriolar resistance. Normally, 
these include the arterial pressure, the resistance of afferent and efferent 
glomerular arterioles, intrarenal and intracapsular pressure and the osmotic 
pressure of the plasma proteins. In disease, but not in health, the factor of 
plasma protein concentration may become a highly significant variable, for 
hypoproteinemia is common in terminal Bright’s disease and, as we shall 
show, is not infrequent in malignant hypertension with renal failure. Hypo- 
proteinemia, by lowering plasma osmotic pressure, decreases the resistance to 
filtration and thus would, other factors being equal, increase filtration frac- 
tion. We have, therefore, found it desirable to calculate from Lamport’s 21 
figures 1 and 2 a value we term, "Corrected Filtration Fraction,” and ab- 
breviate as F s = 7 -°. By it, we mean the level which filtration fraction 
would reach, if, other factors being equal, the patient’s serum protein pressure 
were normal (26.4 mm. Hg). This osmotic pressure is taken as that which 
corresponds to a serum total protein content (abbreviated as S) of 7.0 gm. 
per 100 c.c. with albumin/globulin ratio 2.2. The normal value of # corrected 
filtration fraction equals that of filtration fraction in normal people; in dis- 
ease, its deviations from this normal indicate the theoretical effectiveness of 
glomerular filtration as it would be with the variable of serum protein content 
removed. The comparison of corrected filtration fraction with the observed 
level of filtration fraction indicates the extent to which variations of serum 
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protein content have influenced the capacity of the glomeruli as filtering- beds. 
A low level of this value indicates that either the hydrostatic pressure m the 
glomerular capillaries is low or that the capillaries are themselves m large 
measure impermeable to filtration. A high level of this function indicates 
increased intraglomerular hydrostatic pressure. The further significance of 
this concept in the interpretation of functional changes in renal disease we 

shall communicate elsewhere. . _ 

Unfortunately, as we shall show, this function is not calculable in all the 
patients with whom we deal, since in some it leads to a negative number. To 
include these latter in our data, while avoiding a concept such as that of 
negative filtration, we have calculated by Lamport’s methods the apparent 
terminal glomerular serum osmotic pressure and determined the difference 
in mm. Hg between this value and normal serum osmotic pressure. This 
pressure difference, abbreviated as DPo S = 7 indicates, when positive, the ef- 
fective head of filtration pressure at normal level of proteinemia, and, when 
negative, indicates ~the extra pressure which would have to be applied to estab- 
lish filtration at normal levels of proteinemia. The relation between positive 
values of this function and corrected filtration fraction is shown in figure 1, 
as obtained from Lamport’s calculations. 

Tiibular Secretory Mass ( Tm D ). The diodrast excreted by secretion in 
the urine is determined by finding the urinary minute excretion of diodrast 
and subtracting from this value the diodrast present in urine as the result of 
filtration. This value, expressed in milligrams of diodrast (determined as 
iodine) is known as T D . As the amount of diodrast brought to tubular cells 
in the blood is increased, a point is reached at which the cellular transfer sys- 
tem is saturated. The amount excreted by secretion at this point rises to a 
maximum (Tm D ) which is not altered by increasing still further the plasma 
diodrast concentration. 


Until the point of tubular saturation is reached, i.e., as long as T D 'is less 
than 1 m D , the renal extraction of diodrast remains normally at a maximum, 
as does likewise the level of plasma diodrast clearance. When, in normal 
kidneys, the amount of diodrast brought to them for excretion (renal blood 
flow X blood diodrast content) is large enough to saturate the cells, Tm D is 
leached, the tubules are uniformly saturated, their percentile extraction of 
diodrast from blood decreases and clearance is therefore depressed. The 
measurement of Tm D made in such circumstances is a measurement of one 
aspect of tubular functional capacity, viz., secretion. But, since the capacity 
to secrete must be considered uniformly distributed in the cells specialized to 
tns unction in every nephron, it follows that this measurement of maximum 
secretory activity is a measure of functioning tubular mass. The principle 

of measurement is that of counting the cars of a railroad in terms of the coal 
they can carry. 

The high blood .levels of diodrast necessary to saturate the tubules of 
normal kidneys do not ordinarily alter the rate of glomerular filtration. 


752 


A. C. CORCORAN AND IRVINE H. PAGE 

Inulin clearance is, therefore constant and, diodrast clearance being depressed, 
the filtration fraction (inulin/diodrast clearance ratio) rises. 

Were the kidney to be more severely injured in some large areas than. in 
others, the damaged areas, impotent as regards secretion, would saturate 
when the diodrast “load” (amount presented to the cells for secretion per 
minute) was yet small, while in the better preserved areas of structure sat- 
uration would not yet be accomplished. Titration of secretory capacity by 
slowly increasing plasma diodrast concentration in normal patients and in 
some patients with hypertension has shown that such inequality of tubular 
activity is of minor degree (Smith °). That large variations in the degrees 
of focal tubular saturation occur in terminal glomerulonephritis is indicated 
by observations made in patients Nos. 5, 8 and 10 ‘of this group. In these, 
as we shall show, plasma diodrast clearance was depressed and filtration 
fraction thereby increased at a ratio of T D /Tm D of about 0.3. We inter- 
pret this as signifying that certain tubular areas, presumably the most dam- 
aged, were fully saturated as regards secretory capacity at a time when two- 
thirds of the kidneys’ capacity for secretion remained still unsaturated.- This 
gross inequality of tubular secretory capacity we provisionally term “Focal 
Tubular Saturation.” The explanation for its presence seems to be (1) the 
presence of tubular areas whose small residue of secretory capacity is sat- 
urated at even low renal loads of diodrast and (b) around which fibrosis 
prevents the escape of the diodrast in interstitial fluid to other relatively 
intact tubules. 

Urea Clearance. The normal significance of urea clearance and its 
clinical value in Bright’s disease have been reviewed in the monograph by 
Van Slyke and co-workers 22 and widely elsewhere. We need only here note 
that urea is normally excreted as the result of filtration and subsequent 
partial reabsorption. Under normal conditions and at levels of urine flow 
customary during the measurement of maximum urea clearance (Cm) the 
proportion of urea reabsorbed is relatively constant at about 50 per cent. The 
significant physiological variable in urea clearance is - therefore the rate of 
glomerular filtration. Abnormally, in advanced Bright’s disease, the re- 
absorption of urea may be somewhat decreased (Chasis and Smith 23 ) but 
the effect is not usually a large one in the stage with which we deal here 
and the general parallelism of urea clearance and glomerular filtration rate 
is well maintained.* 

Concentration Test. Ever since urinalysis passed from the phase of 
urinoscopy, the power of the kidneys to form urine of high specific gravity 

* For many of the determinations of urea clearance and serum protein recorded in this 
report we are indebted to Dr. O. M. Helmer of this laboratory. We wish to acknowledge 
the technical assistance of Mr. Ora Harvey , in these _ analyses. In every instance urea 
clearance was determined as the clearance of urea + urinary ammonia. The methods used 
by Dr. Helmer were, for urea determination, the urease aeration-titration of Van Slyke 
and Cullen and, for protein determination, micro-Kjeldahl digestion and Nessler colorimetry. 
The other determinations were, in the case of urea, made by the manometric hypobromite 
method of Van Slyke and Kugel and, in the case of protein, by biuret colorimetry. The 
change in methods does not involve any change in the data. 
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has been one of the simplest demonstrations of normal renal function. 
Practiced under controlled conditions, as is obtained in the Addis 24 or similar 
tests, the measurement provides a semi-quantitative- index of renal injury. 
Its significance in Bright’s disease has been reviewed by Alving and Van 
Slyke 25 and, with regard to hypertension, briefly by Corcoran and Page. 20 
It will suffice here to observe that (1) urinary non-protein maximum specific 
gravity does not decrease progressively after it has reached a level near 
1.010, although (Hayman, Martin, and Miller 27 ) the number of function- 
ing nephrons continues to decrease. This apparent paradox is satisfactorily 
explained by Newburgh 28 in terms of the renal osmotic work. (2) In 
hypertension there is a general parallelism of concentrating power and Tm D ; 
concentrating power tends to be proportional to Tm D and inversely propor- 
tional to some function of filtration rate. 26 This relationship in hypertension 
and Bright’s disease will be the subject of a later communication. 


Results 

The observations of renal function and calculations made from them are 
summarized in tables 1, 2 and 3. 

I. Differentiation of Malignant Hypertension with Renal Failure and 
Terminal Bright’s Disease: Data of table 1. For convenience in presenta- 
tion, we have calculated together with the data from the individual cases the 
means of the data from the patients in each group. W e shall consider first 
the broad points of difference indicated by these means. 

The nearly equal levels of renal blood flow (HD) and plasma diodrast 
clearance (DC) in the two groups accord with our impression that the clinical 
status of the patients in the two groups were comparable. A difference ap- 
pears first in the levels of plasma inulin clearance (IC), the mean in terminal 
glomerulonephritis being nearly half that of the malignant hypertensives 
with renal failure. The higher inulin clearance in the hypertensives with 
nearly equal rates of plasma diodrast clearance results in a high filtration 
fraction. (FF) in patients of this group. The mean filtration fraction re- 
corded in Bright’s disease is within the normal range (0.19 ± 0.024).° 
Another wide difference is shown in the mean levels of tubular secretory 
capacity (Tm D ) which, in terminal glomerulonephritis, is less than half the 
value found in malignant hypertension. The higher level of Tm D in the 
hypertensives with a rate of effective renal blood flow approximating that of 
glomerulonephritis results in a low mean value for the rate of effective renal 
blood flow per unit of functioning tubular mass (HD/Tm D ). In these 
malignant hypertensives, the residual tubular mass, is thus shown to be defi- 
nitely ischemic, while it is, if anything, hyperemic in terminal glomerulone- 
V" , S - That re " al isc hemia present in the malignant hypertensives is 
nbrifk mCreaS f d " ena , Vas f lar re sistance greater than that in glomerulone- 
tens v>s 1S CmphaS1Zed by the hl § her Ievel of arterial pressure in the hyper- 
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Xlis expected low values of serum total protein and albumin content were 
found in patients suffering' from glomerulonephritis ; not as generally recog- 
nized is the frequent (five out of 10) occurrence of hypoproteinemia in ma- 
lignant hypertension with renal failure. Similarly, the low hematocrit level 
in Bright’s disease reflects the anemia characteristic of this condition in its 
terminal phase; that the hematocrit index should be nearly as low in ma- 
lignant hypertension with renal failure was unexpected. The slightly lower 
hematocrit index of the nephritics resulted only in a somewhat lower level 
of effective renal blood flow for an equivalent rate of renal plasma flow; 

Table I 

Measurements of Renal Function in Terminal Bright’s Disease 
and in Malignant Hypertension with Renal Failure 


No. 

Init. 

HD 

DC 

IC 

FF 

Tmo 
mg. D-I 
per min. 

HD/Tm D 

c.c. 

per min. 

T.P. 

Alb. 

Hem 

per 

cent 

Pm. 

mm. 

Hg 

DPo S " 7 

c.c. per 1.73 sq. m. 
per min. 

gm. per 
100 c.c. 





A. 

Terminal Bright’s Disease 






1 

Fi. 

191 

130 

22.2 

0.17 

9.2 

20.7 

4.6 

3.2 

32 

154 

-7.12 

2 

Mi. 

138 

92 

17.6 

0.19 

7.15 

19.3 • 

5.5 

3.8 

34 

155 

-1.22 

3 

We. 

70.3 

50.6 

13.4 

0.26 

2.68 

26.7 

6.4 

3.7 

29 

141 

4.58 

4 

Wi. 

80.3 

53.8 

14.2 

0.26 

2.2 

36.5 

4.6 

3.0 

34 

114 

-6.53 

5 

Hu, 

(31.1) 

(23) 

11.4 

(0.5) 

2.1 


5.8 

3.7 

27 

141 


6 

Hi. 

49.6 

38.3 

5.4 

0.14 

1.7 

29.2 

6.9 

4.8 

23 

149 

6.86 

7 

Sm. 

25.1 

17.3 

4.5 

0.26 

0.8j 

31.2 

4.3 

1.5 

32 

147 

-13.7 

8 

Ha. 

(12.6) 

(10) 

3.9 

(0.4) 

0.6 i 


6.1 

4.0 

20 

157 


9 

Co. 

40.2 

32.2 

8.9 

0.28 

0.437 

92 

5.5 

3.9 

20 

B£01 

5.12 

10 

Fr. 

(9.8) 

(8.0) 

3.1 

(0.4) 

0.32 


5.7 

3.8 

18 

124 


Mean* 


85 

59 

12.3 

0.22 

3.45 

36.5 

5.5 

3.5 

27 

143 

-1.7 


B. Malignant Hypertension with Renal Failure 


1 

Ed. 

163 

116 

28.3 

0.28 

11.27 

14.96 

6.7 

4.2 

29 

189 

13.8 

2 

Gr. 

165 

117 

34.6 

0.30 

10.9 

15.13 

7.8 

4.5 

29 

182 

22.63 

3 

La. 

82 

47 

18.5 

0.39 

8.62 

9.4 

5.6 

3.7 

42 

162 

14.88 

4 

Ho. 

136 

88 

29.3 

0.33 

8.6 

15.9 

7.1 

4.6 

35 

159 

17.11 

5 

Mk. 

109 

73 

20.3 

0.28 

8.1 

13.4 

6.4 

4.1 

33 

159 

10.16 

6 

Co. 

98 

60 

23.4 

0.40 

7.8 

12.6 

5.7 

3.8 

39 

163 

17.15 

7 

Ar. 

121 

85 

23 

0.27 

7.6 

15.96 

4.8 

3.4 

30 

176 

1.66 

8 

Re. 

66.7 

44.7 

14 

0.30 

7.05 

9.5 

7.0 

4.3 

33 

189 

17.33 

9 

Ch. 

75 

50 

15 

0.29 

5.9 

12.7 

5.5 

2.9 

33 

213 

-1.42 

10 

He. 

88 

56 

16 

0/29 

4.5 

19.6 

5.5 

4.5 

36 

180 

11.28 

Mean 


110 

74 

22.2 

0.31 

8.0 

13.9 

6.2 

4.0 

33 

179 

+ 12.50 


Renal function in terminal glomerulonephritis and malignant hypertension, with renal 
failure, arranged in order of descending values of Titid per 1.73 square meters of body surface. 
Init.: initial letters of patient’s surname; HD, effective renal blood flow; DC, plasma diodrast 
clearance; IC, plasma inulin clearance; FF, filtration fraction; Titid, maximum tubular secre- • 
tory capacity for diodrast, mg. diodrast-iodine per minute. HD/Tmo, effective renal blood 
flow per unit of Tmo; T.P., serum total protein; Alb., serum albumin, gm. per 100 c.c.; Hem., 
hematocrit index, per cent; Pm., mean of systolic and diastolic arterial pressure. DP 0 S ” 7 is 
the difference in mm. Hg between presumptive terminal osmotic pressure of patient’s serum 
in glomeruli and normal serum osmotic pressure when S, i.e., serum total protein of albumin/ 
globulin ratio 2.2, equals 7.0 gm. per 100 c.c. 
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Table II 

Demonstration of Focal Tubular Saturation in Terminal Glomerulonephritis 


No. 

In. 

Plasma 

Diodrast- 

Iodine 

mg. per 100 c.c. 

Plasma 
Diodrast 
Clearance 
c.c. per min. 

Tp (Tmjp 1 
mg. D-I 
per min. 1 

Filtration 1 
Fraction . 

HD/Tmjj 1 
c.c. per 
min. 1 

T D /TmD 

5 

Hu. 

4.0 

23 

0.5 ! 

0.5 

14.7 1 

0.24 



26.0 

18.4 

(2.1) 

1 

1 

(f.o) 

6 

Ha. 

2-6 

10 i 

0.2 

0.4 j 

21 

■pay 

i 


25.0 

1 

5.7 

(0.6) 



Bli* 

10 

Fr. j 

1.8 

8.0 

0.1 

0.4 

30.5 




4.5 

7.1 

‘ 0.21 



i m 


■ 

16.0 

3.1 

- (0.38) 



wm 


_ No. and In. as in table I, Each value shown is the mean of those observed during three 
periods of urine collection. The high initial values of Filtration Fraction and low relative 
levels of diodrast clearance and HD/ Tmo indicate that renal diodrast extraction was depressed 
at the lowest level of plasma diodrast concentration observed in each case. Since, at this 
time, the amount of diodrast secreted (Td) was less than the maximum (Tmr>) (the latter 
indicated in brackets under its heading) the conclusion is drawn that in focal areas tubules 
were saturated while others were not. 


this as we have seen, is countered in a degree by the high rates of effective 
renal blood flow per unit of residually functioning tissue in these patients. 

The effects of the differences in serum protein level are much more sig- 
nificant than those due to anemia. They are reflected in the values obtained 
for Corrected Filtration Fraction and its equivalent DP 0 Sx=7 . In four of 
seven nephritics and one of 10 hypertensives, it appears that filtration would 
have ceased had serum protein been normal. Averaging the pressure dif- 
ferences algebraically, a negative value is obtained from the nephritics, in- 
dicating that filtration would not have occurred in the group had there not 
been hypoproteinemia. A positive value, at about the normal level, is ob- 
tained from the mean of the levels in the hypertensives. 

To summarize these differences between the means observed in the two 
conditions, while also restating them in terms of their probable physiological 
equivalents, we note that (1) the rates of effective renal blood and plasma 

whb Zr nea J, 6qUaI m .P atients with termina * Bright's disease and those 
• Hypertension and renal failure; the means are somewhat lower 

with eSvlT TT "T“‘ with ma, « nant hypertension was found 
uch fcT™/ P T a S0 ' F hWCr than 40 c c - P er ™te whereas three 
filtration is tel ™ nal Mpljritics ' < 2 ) ^e rate of glomerular 

mTute in idu of Z" T°” g the » was less than 15 c.c. per 

Ti °V ie ne P hntlcs anc * m on b 7 one of the hypertensives 13) 
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Table III 

Comparison of Generally Available Methods of Measuring Renal Function in Terminal 
Glomerulonephritis and Malignant Hypertension with Renal Failure 


No. 

Ink. 

Urea 

Clearance 

Blood 

Urea N 
me. per 

100 c.c. 

Proteinuria 
Rm. per 

Maximum 

Specific 

. Urinary 
R.B.C. 

Sediment 

Casts 



of normal 

2-1 hours 

Gravity ; 

1000's per 24 lirs. 


A. Terminal Glomerulonephritis 


1 

Fi. 

11.6 

38.6 

2.5 

1.014 

330 

27 

2 . 

Mi. 

13.5 

31.6 

3.8 


189 

0.0 

3 

We. 

11.3 

42.8 

10.6 


197 . 

. 0.0 

4 

Wi. 

9.4 

57.6 

8.0 


296 

0.0 

5 

Hu. 



4.9 

I I 


' 

6 

Hi. 

4.9 

80.5 

: 7.1 

1.017 

367 

20 

7 

Sm. 



12.5 

TMnTrf^B 



8 

Ha. 

4.35 

133 

0.04 

1 

1690 

- 0.4 

9 

Co. 

9.8 

87- 

15.9 


880 


10 

Fr 

5.1 

133 ' 

2.5 

SESjH 

1350 

mm 

Mean 


8.74 

75.5 

6.78 

1.012 

662 

H 


B. Malignant Hypertension 


1 

Ed. 

23.7 

26.8 

2.8 

1.0145 

2000+ 

1.1 

• 2 

Gr. 

23.0 

19.1 

1.7 


435 

94.5 - 

3 

La. 


21.2 

0.2 


930 

1.1 

4 

Ho. 



1.7 

1.014 

267 

20.4 

5 

McK. 

26.1 

35 

4.4 

1.015 

280 

26.6 

6 

Coo. 

31.6 

39.7 

1.5 

1.014 

340 

37.5 

7 

Ar. 

26.1 

36.5 

1.7 

1.014 

275 

2.3 

8 

Re. 

17.5 

25.6 

3.8 

1.012 

380 

8.0 

9 

Ch. 


58.5 

1.4 

1.012 

300 

10.5 

10 

He. 

17.6 

35.7 

1-5 

1.011 

350 

4.3 

Mean 


23.65 

33.1 

2.07 

1.013 

605 

20.6 


Comparison of urea clearance, blood urea nitrogen concentration, maximum urinary 
non-protein specific gravity, proteinuria and sediment counts of red bloodcells (R.B.C.) and 
casts in patients suffering from terminal glomerulonephritis and those suffering from malignant 
hypertension. The order of listing is the same as in tables 1 and 2. Where data were not 
available or were obtained at such a time that they are not comparable with data presented 
in the preceding tables, they are omitted. 


tion is higher than the normal among the hypertensives, it is within the nor- 
mal range among the nephritics. (4) Renal ischemia, evidenced by a dimin- 
ished rate of effective renal blood flow per unit of tubular secretory tissue 
(normal 23.86 ± 3.93 c.c. per minute, by calculation from Smith fl ) is present 
in nine of 10 malignant hypertensives, where the mean less twice standard 
deviation is taken as the lower limit of normal. Such an ischemia did not 
occur among the nephritics, whose values for this function were either nor- 
mal, in the upper range of normal or, in one instance, about 400 per. cent 
of normal. Comparison of the rates of effective renal blood flow with the 
corresponding levels of arterial pressure indicates that renal ischemia among 
hypertensives is due to increased renal resistance; otherwise their higher 
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levels of arterial pressure would have increased rather than decreased rena 
blood flow. (5) The anemia of terminal glomerulonephritis, as measured 
by hematocrit index, somewhat exceeds that of malignant- hypertension with 
renal failure ; none of the hypertensives showed a value equal to or less than 
the mean of 27 per cent found in the nephritics; four of the cases of glo- 
merulonephritis yielded values less than this mean. (6) The hypopro? 
teinemia of terminal glomerulonephritis and that often found in malignant - 
hypertension in renal failure greatly alter the significance which may be at- 
tached to filtration fraction in these circumstances as compared with that 
attributed to this function in normal people. When allowance is made for 
this variable by the calculation of corrected filtration fraction (F 7 ) or 
DPo S = 7 , filtration would, in theory, cease in three of seven nephritics at 
levels of plasma protein content osmotically less than the normal, here taken 
as 7 gm. per 100 c.c. In contrast, only one of the hypertensive group 
would, in theory, have ceased filtering at a normal level of plasma osmotic 
pressure. It can be calculated that the average rate of glomerular filtration 
in the group would, in this concept, have been reduced from its actual value 
of 22 only to about 10 c.c. per minute. 

- II. Focal Tubular Saturation in Terminal Glomerulonephritis. We have 
described under the section on evaluation of the methods the possible occur- 
rence of a state in which certain tubular areas, themselves severely injured . 
and surrounded by fibrous tissue, would become saturated with diodrast and 
thus fail further to secrete it at a time when the secretory capacity of areas 
less severely injured was not yet exceeded. Restated, the concept demands 
that evidence be obtained of decreased renal extraction of diodrast from 
blood at levels of secretory rate (T D ) less than the maximum (Tm D )- and - 
when the amount of diodrast brought to the kidney in the blood is also less ~ 
than Tm D . Decrease in diodrast extraction would be signified, apart from 
direct measurement, by low levels of diodrast clearance (or apparent effective 
renal blood flow) and high levels of filtration fraction, both out of proportion 
to values observed in the same patient at lower plasma diodrast concentrations 
or found in other patients similarly diseased. In table 3 we present data 
from three patients of the nephritic group in whom one or both of these con- 
ditions are fulfilled at low plasma concentrations of diodrast and at levels 

of diodrast secretion (T D ) equal to about one third or less of the maximum 
(Tm D ). 


These observations were, made incidentally during the proposed deter- 
mination of plasma diodrast clearance in these patients. Direct titration of 
the actual inequality of tubular secretory activity by the methods of Smith 9 
was not attempted, nor do the data permit its calculation, for in none of 
these was true maximum plasma diodrast clearance, determinable. Never- 
theless, the evidence indicates clearly the occurrence of Focal Tubular Sat- 
uration. Since these findings were made in terminal glomerulonephritics 
and have not been observed in any of our hypertensive patients, it seems 
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that the phenomenon of a wide inequality of tubular secretory activity may 
be one of the characteristics of advanced glomerulonephritis. In such pa- 
tients no estimation of renal blood flow or filtration is possible by present 
methods. 

HI • Differentiation by Generally Available Means: Data of table 3. In 
table 3 we summarize observations of renal function based on urea clearance, 
blood urea nitrogen content, maximum urinary non-protein specific gravity, 
proteinuria and counts of the urinary sediment. 

The difference between the two groups found in regard to glomerular 
filtration rate (inulin clearance) is repeated in the levels of urea clearance, 
the mean of which in terminal glomerulonephritics is less than half the mean 
rate in malignant hypertension with renal failure. None of the hyperten- 
sives showed a value equal to or less than the mean of 8.7 c.c. per cent of 
normal found in the nephritics. As would be expected from the lower 
level of urea clearance, blood urea nitrogen content is much higher among 
the nephritics. Another difference appears in the rate of proteinuria, which 
is more than twice as great in nephritics as compared to the hypertensives 
of our group. None of the hypertensives exhibited proteinuria equal or 
greater than the mean of nearly 7 gm. per 24 hours found in the nephritics ; 
however, the overlapping lower values of some patients in both groups and' 
the nearly normal rate (0.04 gm. per 24 hours) in one nephritic indicate 
that this measurement is not diagnostic in the lower ranges. 

No differentiation could be made from the values of maximum urinary 
non-protein specific gravity, nor from the counts of red blood cells or of 
white and epithelial cells, in urinary sediment, the latter determination not 
being included in the tabulation. The mean rate of cylindruria was sig- 
nificantly higher in the hypertensive groups, but the means of both groups 
were widely overlapped in certain cases. 

Discussion 

The arguments on which depend the interpretation of our data have been 
presented above in our “Evaluation of Methods.” We need therefore here 
concern ourselves only with the clinical significance of the data and the 
problems they solve or suggest in clinical physiology. 

Mansfield, Mallory and Ellis, 20 in a review of the differential diagnosis of 
Bright’s disease, indicate that much confusion exists about the term .“ma- 
lignant hypertension,” as did Page, 30 in an earlier study of this question. 
We use it in the sense defined by Keith, Wagener and Kernohan, 30 i.e., as a 
syndrome of severe hypertension of unknown origin, characterized by 
retinal hemorrhages, exudates and papilledema and progressing rapidly to 
a fatal outcome. The term, terminal glomerulonephritis, as we have used 
it requires no definition, at least, not as a clinical syndrome. 22 Stated in an 
older terminology, the demonstration proposed in this and the succeeding 
papers of this series is the distinction between patients who exhibit “albu- 
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minuric retinitis” and suffer from renal failure and who, at the time of 
observation, have not progressed to uremia. To make this distinction is 
not an academic problem of “deadhouse” interest, but, 'rather, clinically 
possible and important. . Its importance, apart from etiological and func- 
tional connotations, lies in the time of survival of the patients in each group, 
from the date at which observations .were begun. This,' in our malignant 
hypertensives, was 6.3 weeks and, in the glomerulonephritics, 6.4 + months, 
the plus sign (+) indicating, that, at the time of writing, one terminal 
glomerulonephritic (No. 4, Wi. ) is alive after 12 months. 

The ability of the nephritic patient to tolerate severe renal injury and 
still survive for long periods as compared with malignant hypertensives 
whose renal function is, on the whole, much less affected, suggests that 
factors other than renal failure are the cooperating causes of death in ma- 
lignant hypertension. These factors may be grouped together as expressions 
of a more severe arterial and arteriolar disease, as will be shown in the second 
paper of this series. This fact points to the advisability of dropping the 
term “malignant nephrosclerosis,” with its connotation of a localized or 
primary lesion of the kidneys, even in patients such as our malignant hyper- 
tensives with renal failure to whom it would seem specially to apply. To 
retain it, one would have to justify the terminology of “coronarioarterio- 
sclerosis, benign or malignant,” and “cerebroarteriosclerosis, benign or ma- 
lignant,” in malignant hypertensives whose symptoms are respectively cardiac 
or cerebral in origin. 

The significant means by which this distinction can be made by study 
of renal function are summarized in table 4. 'Taking the nine points there 
presented, diagnosis can be made cumulatively and by exclusion in all but 
one (No. 10) of the malignant hypertensives and in all but one (No. 2) of 
the glomerulonephritics. In both the exceptional patients, as we shall show 
in the studies which follow, the diagnosis can be established by studies other 
than renal. 

The usefulness of each of these diagnostic criteria is indicated in table 4 
by scoring their application to the two groups of patients studied. Among 
the generally available means of study, urea clearance and proteinuria are 
shown to be of positive value in the diagnosis of terminal glomerulonephritis. 
Of the methods of study which depend on the excretion of diodrast and 
inulin, the determinations of tubular, secretory capacity, inulin clearance and 
effective renal blood flow per unit of residual secretory capacity are the most 
useful in glomerulonephritis ; effective renal blood flow, corrected filtration 
fraction and observed filtration fraction have their application in the diag- 
nosis of malignant hypertension with renal failure. The significance of focal 
tubular saturation in critical diagnosis, although included in the tabulation 
remains to be demonstrated in a larger series. 

In the classical monograph on Bright’s disease 12 by Van Slyke and his 
co-workers of which this report represents in fact the reexamination of a 
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segment, structural changes were the basis of their analysis of the functional 
concepts then introduced, notably that of clearance. Indeed, Addis and 
Oliver s ~ have pointed out that no author, treating of this topic, has neglected 
to correlate the clinical and functional findings with the anatomical changes 
■found at autopsy, nor do we propose to overlook this point of view in a 
subsequent study. However, because it is the point of this paper that the 
diagnosis can and should be established by functional means before autopsy, 
we can only note the general points of correlation. Among the glomerulo- 

Table IV 


Application of Tests of Renal Function as Means of Diagnosis in Terminal Glomerulonephritis 
and Malignant Hypertension with Renal Failure 


No. 

Test 

Application 

Terminal Glomerulonephritis 

Malignant Hypertension with Renal Failure 

1 

Diodrast clear- 

if less than 40 c.c. per min. 

must be more than 40 c.c. per min. 


ance 

(3) 

(0) 

2 

Inulin clearance 

if less than 12 c.c. per min. 

(6) 

must be more than 12 c.c. per min. 

(0) 

3 

Urea clearance 

if less than 10 c.c. per min. 

(5) 

must be more than 10 per cent of nor- 
(0) [mal 

4 

Filtration frac- 

if less than 0.15 c.c. per min. 

if more than 0.30 c.c. per min. 


tion 

(1) 

(7) 

5 

Tubular secre- 

if less than 4.0 mg. per min. 

must be more than 4.0 mg. per min. 


tory capacity 
(Tm D ) 

(8) 

(0)- 

6 

Effective renal 

if more than 25 c.c. per min. 

if less than 18 c.c. per min. 


blood flow 
(HD/Tmo) 

(5) 

(9) 

7 

Difference P 0 S ” 7 

if less than — 4 mm. Hg 
(5) 

if more than 10 mm. Hg 
(8) 

8 

Focal tubular 

may be characteristic 

not observed as gross phenomenon 


saturation 

(3) 

(0) 

9 

Proteinuria 

if more than 7.0 gm. per 24 hrs. 
(4) 

must be less than 7.0 gm. per 24 hrs. 

(0) i - 


Application of tests of renal function to differential diagnosis. The values stated as 
limiting the diagnoses vary slightly from the data of tables 1 and 2 in the direction of in- 
creasing their significance. Although diagnosis is in any case cumulative, it is probable 
when data fall into the category, “if less than . . it is excluded when the values observed 
are less than indicated under the category, “if more than. . . Diagnosis is made by 
concurrence of positive findings. The numerals bracketed in relation to each test under the 
two diseases studied indicate the frequency of the occurrence of each finding as a useful criterion 
of diagnosis. 


nephritics our data indicate a more or less characteristic depression of the 
rate of glomerular filtration and of tubular secretory capacity as compared 
to patients suffering from malignant hypertension with renal failure. These 
characteristics of the nephritic accord with the smaller, and more fibrous 
kidneys with greater parenchymal loss and glomerular intra- and extra- 
capillary disease found in kidneys of such patients. The high values of 
observed filtration fraction in malignant hypertension, the presence of renal 
ischemia and severe hypertension, would seem to agree with the concept 
(Goldring, Ranges, Chasis and Smith 1T ) that such patients have a great deal 
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of renal vasoconstriction, whose resistance more than counters the increase 
of arterial pressure and thus reduces renal blood flow, and that the locus of 
this constriction is principally in the glomerular efferent arterioles. _ That 
this is indeed the case has been difficult to reconcile with the hyperplastic and 
necrotizing changes of the afferent arterioles characteristic of patients with 
malignant hypertension. This paradox seems to us to be reconciled by our 
finding that values of corrected filtration fraction are very low in two cases 
of the group and within the normal range in four. In other words, in spite 
of the great increase of systemic arterial pressure, the hydrostatic pressure 
within the glomerular capillaries would have been insufficient to maintain a 
filtration from the glomerular plasma in one patient and barely so in another 
had the plasma protein content been normal, and, in another four, hydrostatic 
pressure was not abnormally increased. We and others have reviewed 
evidences which point to the uniform presence of efferent arteriolar con- 
striction in arterial hypertension. We do not believe that it was absent in 
those patients whose levels of corrected filtration fraction do not point to its 
presence, but rather, we suggest that the degree of afferent arteriolar sclerosis 
had in these been so great as to reduce intraglomerular hydrostatic pressure 
to normal or subnormal levels in spite of the separate activities of systemic 
hypertension and efferent constriction which tend to raise it. The func- 
tional data are thus shown to be altogether consistent with anatomical find- 
ings. Even the demonstration of focal tubular saturation in cases of 
glomerulonephritis, with its suggestion of the presence of nephrons largely 
deficient in secretory capacity, and removed from other healthier or hyper- 
plastic nephrons by boundaries of fibrous tissue through which interstitial 
fluid does not move rapidly, is altogether consistent with the anatomical 
pattern of this disease, as demonstrated by Oliver . 33 This inequality of 
tubular activity, although to be expected in minor degree in malignant hyper- 
tension with renal failure, would not be as characteristic of a disease in which 
the death of nephrons presumably follows rapidly on the obstruction of 
afferent arterioles, rather than slowly as glomerular capillaries are thickened, 
while still canalized and eventually obliterated. The high levels of apparent 
renal blood flow per unit of residual tubular tissue found in glomerulo- 
nephritis may also be consistent with the glomerular, rather than pre-glo- 
merular character of the disease. A high rate of blood flow through 
residual tubular tissue might well follow the slow obliteration of glomeruli, 
with the possibility of formation of pre-glomerular afferent arteriolar shunts 
(Ludwig’s arteriole) of lower vascular resistance than the combined re- 
sistances of constricted afferent and efferent arterioles, whereas, because of 
low hydrostatic pressure, such shunts would have little stimulus to open in 
the course of necrotizing and hyperplastic afferent arterioles. Alternatively 
t ie apparent high rate of tubular perfusion in glomerulonephritis may well 
be a reflection of vicarious clearance,” i.e.; excretion of diodrast by intact 
or hyperplastic tubules when it cannot be excreted by adjacent tubules 
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deficient in secretion. In any case, the reconciliation of functional and 
structural findings in the aspects of Bright’s disease with which we here 
deal seems to us to have been made. 

Since it is the subject of a separate communication, we shall here only 
note in passing that the values of corrected filtration fraction observed in 
four of the glomerulonephritics and one of the patients with malignant 
hypertension indicate that, with similar setting of blood pressure and 
arterioles, glomerular filtration would either have ceased or have been almost 
absent, had these patients not also been hypoproteinemic. As regards the 
state of the vascular system and the possibility of its being adjusted to 
maintain filtration had plasma proteins been normal, we note that hyperten- 
sion was present and severe in both groups, that it is very likely that the 
glomerular efferent arterioles were constricted in these patients also, and 
that the afferent arterioles were also arteriolosclerotic in both, so that ad- 
justment to increase filtration by increasing pressure, constricting efferent 
or dilating afferent would have been difficult or impossible. Hypopro- 
teinemia was, therefore, life-saving in the patients in whom it was present. 
We are thus led to the view that hypoproteinemia in renal disease is teleo- 
logically homeostatic, and that the stimulus which provokes it is a relative 
deficiency of glomerular filtrate in the residually intact tubular tissue. 

Summary 

The distinction between patients who show renal failure which has not 
progressed to uremia and is due respectively to terminal glomerulonephritis 
and malignant hypertension, is difficult. Because it is left for the patho- 
logist to make the differentiation, the concept has grown that it is not clini- 
cally possible to establish it by study of renal function. That this is not the ■ 
case we have shown by studies based on the excretions of diodrast and inulin, 
or urea and urinary protein, on the concentrating power of the kidneys, the 
urinary sediment, arterial pressure, hematocrit index and serum protein 
content. The studies were done in 10 patients from each group, selected 
because they presented the lowest levels of renal function observed in each 
series in the absence of the clinical syndrome of uremia. 

Terminal glomerulonephritis is distinguished by a low rate of glomerular 
filtration, of tubular secretory capacity, and, usually, a higher rate of 
proteinuria than appear in malignant hypertension with renal failure. In 
spite of the lower level of renal excretory function in terminal glomerulone- 
phritis, such patients survive more than four times as long as do patients 
with malignant hypertension in renal failure. The changes of renal func- 
tion usually demonstrable in the terminal nephritic are in accord with the 
structural changes in the kidneys of such patients, in that they indicate lesions 
glomerular and capillary in locus, associated with great parenchymal de- 
struction and fibrous replacement and suggest the frequent occurrence of 
large inequalities of function in the remaining nephrons. 
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In malignant hypertensives with renal failure, intraglomerular hydro- 
static pressure seems often to be increased above the normal and the flow 
of blood through the residue of intact tubular, tissue is diminished, the latter 
presumably as the result of arteriolar constriction and (afferent) arteriolar 
sclerosis. A subsequent communication in this series will establish the co- 
operation of severe arteriolar and arterial disease with renal failure as the 
cause of death in patients of this group. In some of these patients, in spite 
of greatly increased arterial pressure and presumptive constriction of 
glomerular efferent arterioles, intraglomerular hydrostatic pressure seems not 
to be increased above the normal or is even low. This observation testifies 
to the severity of afferent arteriolar sclerosis or constriction in these pa- 
tients. The conclusion is drawn that in these, as in the terminal glomerulo- 
nephritics, the implications of functional study agree with what is known 
of the structural changes caused by the disease. 

Evidence is obtained which suggests that the hypoproteinemia of Bright’s 
disease, whether it occurs during chronic glomerulonephritis or in ma- 
lignant hypertension with renal failure, apparently serves as a means of 
maintaining glomerular filtration when, in the absence of hypoproteinemia, 
the proportion of water filtered through the glomeruli would be grossly 
deficient or nil. ' 

The authors wish to acknowledge the skillful assistance given in these studies by 
Truman Woodmansee, B.S., Mrs. E. Bowers Ahvard, R.N., and Miss-Lucile Clary, R.N., 
associates in the Lilly Laboratory for Clinical Research. 
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differential diagnosis of terminal glo- 
merulonephritis AND MALIGNANT HYPER- 
TENSION. II. CARDIAC ASPECTS* 


By R. D. Taylor, M.D:, K. G. Kohlstaedt, M.D., A. B. Richter, M.D., 
F.A.C.P., and Irvine H. Page, M.D., F.A.C.P., 

Indianapolis , Indiana- 


This communication is concerned with the results of study of the heart 
and to a lesser extent the circulation in the same two groups of patients 
considered in the companion paper (Corcoran and Page x ) with the aim of 
achieving the differential diagnosis. It is worth reemphasizing that the 
clinical pictures resulting from terminal Bright’s disease and terminal ma- 
lignant hypertension with renal failure are very similar. From these simi- 
larities and their differences in courses arises the need for objective and ac- 
curate methods of differential diagnosis. 

There have been numerous studies 2 ’ 3 ’ 4 ’ 6 ’ 6 ’ 7 ‘ s ’ 3 of the heart in ma- 
lignant hypertension, and fewer 8 > 10 in terminal glomerulonephritis. How- 
ever, detailed comparison of the heart in the two morbid conditions appears 
not to have been made though some of its aspects have been reviewed 
(Page 10 ). From the point of view of differential diagnosis, this is really 
the nub of the matter and is the object of this paper. 


Methods 


Ten patients with malignant hypertension and 10 with chronic glomerulo- 
nephritis were chosen from the records of the Lilly Clinic. These cases are 
the same as those in communication I and are identified by the first two letters 
of each patient’s name. They were selected because of clinical similarity 
and represent the stage of both diseases when uremia was imminent. 

Pertinent findings in each history and physical examination were selected. 
Venous pressure was measured in centimeters of blood rising into a tube 
containing citrate, connected to a No. 19 needle in an antecubital vein. 
Circulation time from arm to lung and arm to tongue was determined by 
injecting magnesium sulfate and ether intravenously. Vital capacity was 
determined in per cent of normal by means of the McKesson-Scott vital ca- 
pacity apparatus (McKesson Appliance Co., Toledo, Ohio). 

Deviation of the heart from predicted normal size was computed from 
two meter chest films according to the method of Ungerleider and Clark. 11 
Electrocardiograms always included the conventional limb leads and one 
precordial lead, CFIV, and in some cases six chest leads, Vi to V c . Ballisto- 
cardiographic tracings were taken as described elsewhere. 12 Stroke volume, 


* Received for publication February 3, 1944. 
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and cardiac output were computed from these using the area method of 
Starr, Rawson, Schroeder and Joseph. 13 Peripheral resistance was cal- 
culated from Bazzett, Cotton, and Laplace’s formula, P.R. = 3PM/CI, 
(Normal 80 to 120 ) 14 where P.R. = peripheral resistance, P.M. = mean 
arterial pressure (arbitrarily, diastolic pressure -{- one-half of pulse pressure) 
and Cl. == cardiac output in liters per minute per square meter of body 
surface. 


Results ‘ 

1. History and Physical Findings. The average duration of disease in 
malignant hypertensives from the first symptom or sign to the present 
observation was five years, and in chronic nephritis 11 years (table 1). All 
patients with malignant hypertension complained of some degree of dyspnea 
of cardiac origin and in spite of the comparitive brevity of the disease, five 
of them developed congestive heart failure. Four of 10 malignant hyper- 
tensives complained of paroxysmal nocturnal dyspnea. The physical find- 
ings of pulmonary edema, hepatic enlargement, and dependent edema sub- 
stantiated the cardiac origin of the symptoms in each case. Gallop rhythm 
was recorded in four of the five patients with heart failure. 

In sharp contrast to this picture of cardiac failure (Grades I to IV)* 
developing within five years in the malignant hypertensives only one case 
(Grade I) occurred in the nephritic group during the course of 11 years. 
This patient developed congestive heart failure 33 years after onset of renal 
disease. Five of the ten nephritics complained of some degree of dyspnea, 
and edema was noted in seven. However, the absence of physical and 
laboratory findings of heart failure suggested other causes for these com- 
plaints. Such cause might well be the well known anemia, hypoproteinemia, 
and acidosis of chronic nephritis. 

2. Venous Pressure, Vital Capacity, and- Circulation Time. The studies 
of venous pressure, vital capacity, and circulation time in themselves did not 
differentiate the circulatory status of the two groups but merely confirmed the 
other findings.- The venous pressure was higher, the vital capacity was 
lower and the circulation time was longer in the malignant hypertensives 
(table 1). 

3. Teleroentgenograms. The degree of cardiac enlargement in the two. 
groups was almost identical (table 2) (hypertensives + 22 per cent, range 0 
to 50 per cent; nephritics + 23 per cent, range — 2.5 to 50 per cent). This 
equality assumes significance in light of the duration of each disease, since 
it suggests that malignant hypertension produces cardiac enlargement at 
more than twice the rate of chronic glomerulonephritis. However, the 
characters of the cardiac silhouettes in the two groups were quite different. 
Among the malignant hypertensives the shadows were bootshaped and in- 
dicated marked left' ventricular enlargement. This group also showed tor- 
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Summary of Clinical Histories and Findings 
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• Table II ... 

- Summary of Electrocardiographic and Teleroentgenological Findings 

iSS 

of the electrocardiogram, — 


Case 


Receiving 

Digitalis 

Per Cent 
of Cardiac 

Potential in Millivolts 

Depressed ST 
Segment Lead 

T Waves 
Inverted Lead 

Rate 

Enlarge- 

ment 

Ri 

Ri 

Sj 

Sj 

Ri+Sj 

1 

2 

3 

PC 

1 

2 

3 

PC 


RE 

CO 

HI 

AR 

HO 

LA 

CH 

GR 

Me 

ED 


Interpre- 

tation 


Malignant Hypertensives 


75 

100 

85 

90 

90 

120 

90 

85 

105 

100 


Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

No 

Yes 


20 

10 

10 

20 

33 

50 

35 

23 

29 

0 


11 

7 

8 
6 
6 
7 

11 

11 

18 

22 


14 

14 

17 

18 
10 

8 

14 
13 
18 

15 


25 


11 

7 

8 
6 

10 

14 

15 

16 
18 
38 


Normal 

Abnormal 

Abnormal. 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 


Nephritics 


HI 

85 

No 

20 

10 

15 



10 









Normal 

FR 

65 

No 

43 

3 

7 
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HA 

88 

No 

32 

4 

8 
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WI 

80 

No 

-2.5 
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1 7 
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FI 

76 1 

No 

28 
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10 
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CO 

70 

No 

22 

15 

14 
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1 
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HU 

65 

No 

50 

8 

4 

3 

6 

14 









Abnormal 

MI 

115 

No 

10 - 

13 

13 


10 

23 









Abnormal 

WE 

80 

Yes 

10 

10 

8 


4 

14 
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* 



Abnormal 

SM 

90 

No 

25 

9 

7 


5 

4 









Abnormal 


tuosity and elongation of the aorta. One nephritic showed the same picture. 
The remaining nine nephritics showed generalized enlargement with globular 
shadows suggesting dilatation with no striking changes in the aortas 
(figure 1). 

4. Electrocardiographic Studies. The. electrocardiogram was found to 
aid in differentiating the two groups by pointing to greater myocardial dam- 
age among the malignant hypertensives (table 2). In this group only one 
patient showed an electrocardiographic pattern that was normal, whereas five 
such tracings were found among the ’nephritics. The abnormalities in both 
groups consisted of left axis deviation, inversion of T waves and depression 
of the ST segments. These last two changes were predominantly present 


„ Malignant hypertension. This cardiac shadow deviates 29 per cent from the 

Su S normal. It represents the typical left ventricular enlargement and aortic elonga- 
tion and tortuosity of malignant hypertension. 

^ , Ch romc glomerulonephritis. This silhouette deviates 43 per cent from the 

predicted normal. It represents generalized cardiac enlargement suggesting dilatation seen 
m chrome nephritis. The aorta is not appreciably enlarged. SCCn 
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in the standard Leads I and II and occurred in nine malignant hypertensives 
and two nephritics. Only two tracings showed changes in Lead III and six 
showed ST segment or T wave changes in Leads V 5 and V 0 . Pericarditis 
was not present in either group while these observations were being made. 

5. Ballistocardiographic Studies. The clinical use of the ballistocardio- 
graph since Henderson’s original experiments 10 has been developed by Starr 
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Fig. 2. Ballistocardiograms of malignant hypertensives and chronic glomerulonephritics. 
The tracings of the hypertensives are bizarre whereas those of the nephritics with the 
same degree of cardiac enlargement and almost the same arterial pressure (172 mm. Hg 
and 152 mm. Hg average mean arterial pressure) are almost normal. 

and Schroeder. 10 The apparatus consists of a suspended bed with free 
longitudinal motion. The force of' the blood ejected by the heart against 
the aortic arch and the pulmonary artery sets up ballistic impulses in the body 
which are transmitted to the bed and so recorded on a moving film. When 
the heart, great vessels and circulation are normal, a characteristic and con- 
sistently reproducible series of waves are recorded during each cardiac cycle 
(figure 2). 
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f 

The amplitude of the first negative and positive waves express the volume 
of blood ejected with each heart be'at. For this relationship, Starr 13 has 
computed formulae which permit the estimation of cardiac output in cubic 
centimeters per beat. Since pulse rate is also recorded, minute volume out- 
put of the heart can be calculated. Cournand, Ranges and Riley 17 com- 
pared the accuracy of these results with those attained by the direct Fick 
method. They were consistently lower, indicating the necessity of increas- 


Table III 

Stroke Volume, Cardiac Index, Peripheral Resistance and 'Ballistocardiograms 

Stroke volume, cardiac index and peripheral resistance were calculated from the bal- 
listocardiogram and mean arterial pressure. The methods are 'explained in the text. 


Patient 

Mean Arterial 
Pressure, mm. Hg. 

Stroke Volume 

Cardiac Index 

Peripheral 

Resistance 

Ballistic 

Diastolic and 

c.c. 

L./Min./1.73 Sq.M. 


Tracing 


J4 Pulse Pressure 




Malignant Hypertensives 


RE 

203 

57 

2.49 

244 

Bizarre 

CO 

173 

50 

2.58 

201 

Bizarre 

HI 

194 

.33 

1.91 

304 

Bizarre 

AR 

149 

41 

2.13 

210 

Bizarre 

HO 

169 

53 

3.00 

169 

Bizarre 

LA 

165 

61 

2.64 

188 

Bizarre 

GR 

165 

45 

1.80 

275 

Bizarre 

ED 

159 

44 

2.13 

224 

Bizarre 

Ave. 

172 

48 

2.34 

227 

0 


Nephritics 


HI 

149 

FR 

124 

HA 

155 

WI 

145 

CO 

150 

HU 

141 

MI 

201 

WE 

155 

Ave. 

152 


65 

3.67 

58 

2.41 

47 

2.49 

51 

2.39 

51 

1.90 

77 

2.93 

37 

1.86 

46 

2.49 

54 

2.52 


122 

Normal 

154 

Slightly 


abnormal 

187 

Normal 

182 

Normal 

237 

Normal 

144 

Normal 

324 

Slightly 


abnormal 

187 

Bizarre 

192 



This correction w; 


ing the final value for stroke volume by 18.5 per cent, 
made in our data. 

Eight patients in each group were studied in this way. 
a. Characteristics of Ballistocardiographic Tracings. All of the m 
gnant hypertensives had ballistic tracings that were bizarre (table 3) I 
this we mean the waves were so distorted in their relationship one to tl 

(tlet t0 ^ r Q u n V S t0 be COm P let ^ unlike ^ normal patte 
( gure 2). On the other hand, the nephritics’ ballistocardiograms were 
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most (five of eight) cases normal, and the abnormalities that were present 
were not sufficient to obscure the normal pattern except in the one who had 
developed congestive heart failure. Simple inspection of the ballistic pat- 
terns thus aided in the differentiation of the two diseases in 15 of the 16 
cases studied. 

b. Blood Pressure , Stroke Volume , Cardiac Output , and Peripheral- Re- 
sistance. These hemodynamic studies had little significance either as in- 
dividual tests or in individual cases, but taken collectively they showed a 
definite trend (table 3). 

The average mean arterial blood pressure of the malignant hypertensives 
was higher than that of the nephritics (172 mm. Hg as compared to 152 mm. 
Hg) , and the average stroke volume and cardiac output were smaller (48 c.c. 
and 2.34 L./min./sq. M. of body surface as compared to 54 c.c. and 2.52 L.) . 
Since peripheral resistance is calculated from these values, that of ma- 
lignant hypertension must be greater than that of chronic rrcpbritis (227 as 
compared to 192). This difference of 18 per cent is not great in light cd 
the normal variation of 80 to 120. This wide range of normal is due to 
the variation of normal arterial pressure while normal cardiac output is 
usually a constant function. In contrast, arterial pressure was greatly and 
consistently elevated in all our patients, and cardiac output was depressed in 
many. The variability of peripheral resistance found in normal people may 
not apply to such abnormal circumstances. We incline, therefore, to the view 
that peripheral resistance or sclerosis or both is greater in malignant hyper- 
tension than in chronic nephritis. 

• 

Discussion 

The preceding paper presented groups of 10 clinically similar cases of 
malignant hypertension and of chronic glomerulonephritis, and showed how 
differentiation may be made by studies of renal function. In this report 
we have analysed the cardiac and circulatory functions of these same patients 
with the hope of further aiding the differentiation. 

It was pointed out in the first paper that nephritic patients can survive, 
and with suitable care in comparative comfort, with much less functioning 
renal tissue than can patients with malignant hypertension. It was con- 
cluded that factors other than renal failure were probably responsible for 
disability and death in the malignant hypertensives. The data presented 
here substantiate this by demonstrating a more severe and rapidly progres- 
sive disease of the heart and blood vessels in malignant hypertension. 
Cardiac and renal failure, therefore, are joint factors in the mortality of 
malignant hypertension. 

The cardiac enlargement demonstrated by roentgenogram as being present 
in equal degrees in the two groups could have resulted from either hyper- 
trophy or dilatation. The extent to which each of these mechanisms par- 
ticipated is not certainly known. However, as we have seen, the uniform 
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enlargement of heart and aorta in the nephritics suggests. in them a- -pre- 
ponderance of dilatation over hypertrophy (Fishberg 1S ). The reverse is 
true in the malignant hypertensives whose enlargement was largely that ot 
the left ventricle and whose aortas were both elongated and tortuous. Thus 
it seems likely that the equality of cardiac enlargement in the two groups was 
achieved by somewhat different mechanisms. 

The greater degree of hypertrophy in the malignant hypertensives may 
be explained on two bases : (a) As an adaptation to a greater peripheral re- 
sistance, and ( b ) on less certain grounds, as an expression of greater cor- 
✓ onary arterial and arteriolar sclerosis or constriction or both. This first 
suggestion is based on the observation of greater peripheral resistance and 
vascular disease in malignant hypertensives, the latter on the demonstration 
by Dauber and Katz 19 of ventricular hypertrophy in cholesterol athero- 
sclerosis of chicks. Since the heart’s weight is an index of its hypertrophy, 
the justness of the view that hypertrophy is more common in malignant 
hypertension is borne out by the finding that the hearts of such patients 
weigh more than do those of chronic nephritics (MacMahon and Pratt 3 ). 
The uniform character of cardiac enlargement in chronic nephritis, pre- 
sumably the result of overall dilatation, is not easily explained. 

The tortuous and elongated aortas seen in malignant hypertension could 
be due, in part, to the different ages of the two groups (average 32 years 
in nephritis and 46 years in malignant hypertension), since the aorta loses 
elasticity and increases in size with passing years. Thus, according to 
Unger lei der and Gruber 20 14 years aging in these decades would result in 
an aortic diameter 0.47 cm. greater at age 46 than at age 32. An estimation 
of the internal diameter of the aorta at 32 and 46 years of age (Bazzett 14 ) 
shows a difference of 0.83 cm. But this can not be the whole story, since 
three malignant hypertensives of 35 years and under showed the same aortic 


pattern as did the older hypertensives whereas three nephritics of 37, 49 and 
50 years of age did not. It would seem more probable that the greater 
stress and strain and small vessel sclerosis of malignant hypertension result 
in more aortic injury than develops in nephritis. 

The electrocardiographic changes usually associated with hypertensive 
heart disease are left axis deviation, depressed ST segments, and inverted 
T waves in the standard and precordial leads. These patterns have been 
variously called chronic left ventricular strain (Barnes and Whitten 21 ), cor- 
onary insufficiency and hypertrophy (Master 22 ), impaired conduction path- 
ways (Katz - ), left ventricular hypertrophy (Gruber and Ungerleider 24 ) 
and coronary artery sclerosis (Levine 25 ) . Experimentally the Robbs 26 have 

P fu C< ? eft fS S deviation b y dissecting away the exposed left ventricle 
1£ -,°? f nd T ' va J e changes by stretching the muscle fibers of the- dog’s 
ft ventricle. Hoff, Nahum and Kisch 28 have produced similar changes 
m the dog by applying cold and potassium chloride to the exposed ventride 
Certainly one or a combination of two or more of these dinical and «- 
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perimental mechanisms must play a part in the production of the electro- 
cardiogram characteristic of hypertensive heart disease. 

In our cases the incidence of left axis deviation, T wave and ST segment' 
changes was 3 to 1 in favor of malignant hypertension. In 10 malignant 
hypertensives there was only one normal tracing, whereas five were found 
among the nephritics. This frequency of normal electrocardiograms in 
chronic nephritis was formerly noted by Richter and O’Hare. 10 Considera- 
tion of the electrocardiographic findings can leave little doubt that the myo- 
cardial damage of malignant hypertension is more severe than that of 
chronic glomerulonephritis. Therefore, given a patient with findings com- 
mon to both diseases and a normal electrocardiogram, the weight of evi- 
dence is in favor of chronic glomerulonephritis. 

The most definitive differentiation of the cardiac status in these two con- 
ditions was furnished by simple inspection of the ballistocardiograms. Starr 
and" Schroeder 10 were struck by the frequency of normal ballistic forms in 
the presence of gross cardiac abnormalities, emphasizing the adaptability of 
the heart muscle to disease. In the nephritic group, this compensatory 
mechanism made for almost normal tracings in all but one patient whereas 
those of the hypertensives were all bizarre. These data indicate that the 
heart of the malignant hypertensive is unable to compensate for its disabil- 
ities as well as the nephritic’s heart. 

The mechanism of the production of these consistently bizarre patterns 
of malignant hypertension is not known. The pronounced aortic ab- 
normalities seen in the teleroentgenograms may be important. As we have 
suggested, these aortas are less elastic than those of the chronic nephritics 
who had less elongation and tortuosity. Since the target of blood ejected 
from the left heart is the arch of the aorta, distortion of this surface and 
loss of its elasticity could contribute to the more abnormal ballistocardio- 
grams of malignant hypertension. In addition, the swings of the ballisto- 
cardiograph are dependent upon the impact of blood against both the arch 
of the aorta and the curve of the pulmonary artery. The rapidly enlarging 
and abnormal left ventricle of malignant hypertension may throw its stream 
of blood with greater comparative force than the more normal right ventricle 
whose pulmonary vascular resistance, at least in hypertensive dogs (Katz 20 ), 
is not increased. It may also inject it into the aorta at a different and 
abnormal angle. The combination of these two mechanisms, cardiac and 
aortic, would offer an adequate explanation for the great discrepancy in the 
ballistocardiograms produced by equally enlarged hearts against almost the 
same arterial pressure. 

Taylor and Page 12 suggested that the cardiac output was related to mean 
arterial pressure and cardiac size, i.e., cardiac output was proportional to: 

Cardiac s ize in per cent of noima l '■phe malignant hypertensives with 
Mean arterial pressure 

slightly higher arterial pressure and roughly the same sized hearts should 
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thus have smaller cardiac outputs. This was observed here. It is a reflec- 
tion of greater peripheral resistance in malignant hypertension which prob- 
ably means more severe and more generalized arteriolar constriction or 

sclerosis or both. _ . 

The preceding paper presented evidence that - f actoi s other than renal 

failure were probably responsible for the fulminant course aiid eaily death 
of malignant hypertensives as compared to chronic nephritics. More severe 
heart disease and more generalized blood vessel disease in malignant hyper- 
tension seemed to be plausible explanation for this difference. The present 
study substantiates that view and therefore offers a useful diagnostic aid and 
means of offering prognosis in those stages of malignant hypertension and 
chronic glomerulonephritis which are superficially so alike. The significance 
of this assumes more than academic importance in view of the distinct sur- 
vival periods of each group. The average survival period was one month 
among the malignant hypertensives and eight months or more among the 
chronic nephritics. 

The diagnosis, when it is in question, may usually be made by evaluation 
of the cardiac change in terms of clinical signs and symptoms, of roent- 
genographic shadows, of electrocardiographic abnormalities, by the degree 
of increased peripheral resistance, and especially by the character of the 
ballistocardiographic pattern. 


Summary 

1. The cardiac status of 10 patients with malignant hypertension in 
whom uremia was imminent was compared to that of 10 clinically similar 
chronic glomerulonephritics. 

2. Five of 10 malignant hypertensive patients developed clinical signs 
of heart failure in an average disease duration of five years, whereas only 
one nephritic developed congestive failure in a group average of 1 1 years. 

3. In these two periods the same degree of cardiac enlargement de- 
veloped in both groups. In malignant hypertension the enlargement was 
primarily left ventricular and the aortas were long and tortuous. In 
nephritis the enlargement was globular and suggested dilatation. 

4. Electrocardiographic evidence of hypertensive heart disease is usual 
in malignant hypertension and rare in chronic nephritis. 

5. All of the malignant hypertensives had bizarre ballistocardiograms. 

his abnormality occurred in only one nephritic in whom it was associated 
with heart failure. 

6. The blood pressure of malignant hypertension is usually higher 
cardiac output is lower and peripheral resistance is greater, indicating more 

giome™te^M«r OC ° nStriC ‘ i0n ” SCler ° SiS ° r b ° th “ C ° mpared t0 chronic 

, The differential diagnosis between terminal malignant hypertension 
and terminal glomerulonephritis can be made by detailed study of the heart 
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and circulation. Evidences of advanced heart disease are usual in ma- 
lignant hypertension, whereas they are often indistinct or absent in nephritis. 
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RUPTURE OF THE HEART IN MYOCARDIAL IN- 
FARCTION. EXPERIENCE IN A LARGE 
GENERAL HOSPITAL * 

By Sidney Friedman, M.D., and Paul D. White, M.D., F.A.C.P., 

Boston , Massachusetts 

Spontaneous rupture of the heart, although always a dramatic episode 
and recognized as a pathological curiosity since the Middle Ages, has a 
clinical significance that is not even yet adequately recognized. For this 
reason and especially because of the finding of a high incidence of cardiac 
rupture among psychotic patients with acute myocardial infarction reported 
in a companion paper in this journal, 1 it was thought wise to determine the 
frequency and circumstances of rupture of the heart in a large general hos- 
pital in the same part of the country and among persons of age and social 
status comparable to those of the psychotic cases. 

Martland, 2 in 1940, in his role of medical examiner, reported finding rup- 
ture of the myocardium as a cause of death in 42 (2.1 per cent) of 2,000 
cases of individuals who died suddenly; all of the 2,000 cases were over 10 
years old, the majority between 40 and 65, five-sixths males and one-sixth 
females. In this same series coronary occlusion with thrombosis was present 
in 304 cases, coronary occlusion without thrombosis in 314 cases, “coronary 
insufficiency” in 112 cases, and aneurysm of the left ventricle in 59 cases. 

Among 25,000 postmortem examinations at the Los Angeles County 
Hospital from 1924 to 1941 there were 865 cases of unhealed myocardial 
infarction, of which 72 (8 per cent) showed cardiac rupture. 3 

Present Study. Among 2,967 autopsies performed at the Massachusetts 
General Hospital, between March 1933 and November 1940, the protocols 
of 270 cases with myocardial infarction were found and analyzed. Of this 
number 105 had suffered recent myocardial infarction and the remaining 165 
showed old coronary occlusion with healed infarction. In this latter group 
numerous ventricular aneurysms were found but not a single case of rupture 
occurred. Of the 105 cases of acute infarction, all occurring within two 
weeks of death, 10 had as the immediate cause of death a rupture of the 
ventricle with tamponade from hemopericardium. 

Case Reports 

Case 1. Protocol No. 6697 is that of an 80 year old male who was well until 
seven days before his death when he developed slight pain in his left axilla without 
fever or dyspnea. His blood pressure, which had been 160 mm. mercury systolic and 
80 mm. diastolic, was found to be 110 mm. systolic and 70 mm. diastolic. The day fol- 

* Received for publication December 23, 1943. 

From the Cardiac Laboratory of the Massachusetts General Hospital, Boston, Massa- 
chusetts. 
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Table I 


Age 

Sex 

Duration 
from Clin- 
ical Onset 

Sedation 

Previous Cardiac History 

. Pathological Findings 

79 

M 

9 days 

Adequate 

Angina pectoris for 3 
months. Hypertension 
of variable period 

Heart enlarged. Occl. of 
d.b. of L.C.A. 

66 

M 

2 days 

Inadequate 

None 

Heart slightly enlarged. 
Occl. of d.b. of L.C.A. 

L.V. infarct and laceration 

80 

M 

7 days 

Adequate but 
not kept in bed 
because of un- 
certainty of 
diagnosis 

Slight hypertension 

Heart .moderately en- 
larged. L.V. infarct and 
perforation. Occl. of d.b. 
of L.C.A. 

64 

F 

12 hours 

Inadequate be- 
cause of vio- 
lence, result of 
cerebral throm- 
bosis 

Angina pectoris for 

5 years. Hypertension 

Heart not enlarged. Occl. 
d.b. of L.C.A. Infarct of 
L. $md R. ventricle 

67 

F 

4 days . 

Inadequate be- 
cause of violence 
due to cerebral 
thrombosis 

1 Hypertension 

Heart moderately enlarged. 
Occl. of circumflex branch 
of R.C.A. Infarction of 
posterior surface of L.V. 
with perforation 

62 

M ' 

14 days 

Adequate 

Angina pectoris for 

1 month 

Occl. of d.b. of L.C.A. and 
circumflex branch of the 
right. Heart moderately 
enlarged. Infarction of 
L.V. with perforation 

51 

M 

14 hours 

Adequate 


Heart slightly enlarged. 
Occl. of d.b. of L.C.A. 
Infarct and perforation of 
L.V. 

' 55 

M 

12 hours 

Adequate 

Angina pectoris for 

2 \ wks.‘ 

Heart not enlarged. 'Occl. 
of d.b. of L.C.A. Infarct 
of L.V. with perforation 

66 

F 

2 days 

Inadequate 

No history 

D.B. of L.C.A. occl. Heart 
not enlarged. Infarct of 
left ventricle with lacera- 
tion 

67 

M 

4 days 

Adequate 

Angina pectoris for 

2 months 

Circumflex branch of 
L.C.A. occl. Infarct of 
left ventricle with lacera- 
tion 


- - »• *>-nuiUC. 

K.V. — right ventricle. 
L.C.A. left coronary artery. 


R.C.A. — right coronary artery, 
occl. — occlusion, 
d.b. — descending branch. 


Five n dnvflT S0 L e r " l6S ; Vere found in his lun S bases and an irregular pulse was note 
Sr&i 7 t slightly move congestion ,'md ’ eleZcrf 
s consistent with acute coronary occlusion. He was foui 
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dead in bed the following day. Postmortem examination revealed 350 c.c. of blood in 
the pericardial sac. The heart weight was 450 grams. An area of acute infarction 
of the left ventricle, 5 cm. in diameter, was found with a small perforation in the 
center. The descending branch of the left coronary artery was occluded by a fresh 
thrombus. 

Comment: This man died quite suddenly when he appeared to be "getting better.” 
He had been seen within a few minutes of his death and did not then appear very ill. 

Case 2. Protocol No. 7116 is that of a 67 year old female, known to have 
diabetes and hypertension, who, four days after a cataract operation, developed diabetic 
acidosis which was treated vigorously. The next day she complained of pain -in the 
left chest. A slight elevation of temperature and rales in both lung bases were found. 
Her temperature continued to rise and she became restless and disoriented and 
thrashed about to get out of bed; four days after the first onset of chest pain she 
developed hemiplegia, collapsed, and died. Postmortem examination revealed 900 c.c. 
of blood in the pericardial sac; heart weight 450 grams. There was a recent infarct 
of the posterior surface of the left ventricle with perforation through a soft saccular 
aneurysm. The circumflex branch of the right coronary artery was found to be. 
occluded by a recent thrombus. 

Comment: In this case violence may have contributed to the myocardial rupture. 

Case 3. Protocol No. 7204 is that of a 64 year old female admitted to the hos- 
pital for symptoms of intestinal obstruction of two weeks’ duration. She was known 
to have hypertension and diabetes, and she had suffered from angina pectoris for five 
years. While being examined she suddenly developed severe precordial hyperesthesia 
and apparent pain, thrashed about, collhpsed, and died 12 hours after admission to 
the hospital. Postmortem examination revealed 250 c.c. of blood in the pericardial 
sac; the heart weight was 725 grams. There was a recent infarct of the left and 
right ventricles. All coronary vessels were markedly arteriosclerotic. There was a. 
fresh thrombus in the descending branch of the left coronary artery. Recent infarcts 
were observed in the lenticular nuclei of the brain. 

Comment: Violence, because of the patient’s mental state, may have contributed 
to the final episode of myocardial rupture. 

Case 4. Protocol No. 7485 is that of a 66 year old- female who had a typical 
attack of coronary thrombosis two days prior to her death. Death was sudden and. 
no further information was available. Postmortem examination revealed 200 c.c. of 
blood in the pericardial sac and a heart weight of 250 grams. Two lacerations were 
seen on the anterior aspect of the left ventricle in the center of the recently infarcted 
myocardium. The descending branch of the left coronary artery was occluded by a 
fresh thrombus. 

Comment: No apparent physical strain was to be blamed for the. rupture in this 

case. 

Case 5. Protocol No. 7513 is that of a 66 year old male who was admitted to 
the hospital because 'of the sudden onset of retrosternal pain with vomiting 'and per- 
spiration of two days’ duration. On examination he exhibited gallop rhythm but no 
friction rub. The white blood count was 13,500. ' He died quite suddenly while being 
examined, 72 hours after the onset of his pain. On postmortem examination the 
pericardial sac contained 200 c.c. of blood ; heart weight 350 grams ; two-thirds of the 
left ventricle showed recent infarction, in the center of which was a laceration about 
3.5 cm. in length. The descending branch of the left coronary artery was completely 
occluded by old and new thrombi. 

Comment: Except for whatever exertion was involved in the process of ex- 
amination, no apparent cause other than the infarct itself was found for this final 
episode. 

Case 6. Protocol No. 7591 is that of a 79 year old male who suffered from 
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angina pectoris three months before his admission to the hospital. Six days before 
admission he was seized, after a walk, with severe precordial pain, only slightly re- 
lieved by sedatives. The pain persisted for six days with varying seventy. When 
examined at the hospital, his blood pressure was found to be 150 mm. mercury sys- 
tolic and 100 mm. diastolic, temperature 99.8° F., pulse rate 110, white blood count 
24,000. His electrocardiogram showed changes typical of anterior myocardial in- 
farction. On, the third day after his admission, while in bed, he suddenly became 
cyanotic and died within a few seconds. Postmortem examination revealed 500 c.c. 
of blood in his pericardial sac; the heart weight was 375 grams and there was an 
area of infarction about 7 cm. in diameter, in the center of which was a small 
laceration. The descending branch of the left coronary artery showed a blackish 
red adherent thrombus. 

Comment: No evidence could be obtained to show any cause other than the 
infarct itself or any premonitory symptoms for this final episode of cardiac rupture. 

Case 7. Protocol No. 7779 is that of a 62 year old male who suffered from mild 
angina pectoris for one month previous to a sudden seizure of substernal pain coming 
after lunch. On examination no friction rub was heard. The blood pressure was 
130 mm. mercury systolic and 100 mm. diastolic; pulse rate 72, temperature 102° F. 
Morphine relieved the pain. Two days later while in bed he was awakened by a 
severe substernal pain. His pulse rate was 120, white blood count 26,800, temperature 
100° F. Gallop rhythm was found. The blood pressure fell to 180 mm. Hg systolic 
and 75 mm. diastolic. A friction rub was heard after the fifth day of his attack. 
Temperature and pain continued for a total of iO days and there were no more sub- 
jective symptoms. The patient was resting comfortably in bed and apparently 
doing well when he was found dead on the fourteenth day after the onset of his 
illness. Postmortem examination revealed 500 c.c. of blood in the pericardial sac; 
heart weight 400 grams. There was a recent infarct of the left ventricle, in the 
center of which was a small laceration. The descending branch of the left cor- 
onary artery showed a deep-red soft thrombus and. the right circumflex showed a 
reddish-gray thrombus. 

Comment: No cause in the way of special strain could be blamed for this final 
myocardial rupture. 

Case 8. Protocol No. 8387 is that of a 67 year old male physician who, for two 
months before admission, suffered from angina pectoris which had increased in fre- 
quency and severity. Two days before admission he suffered severe, continuous 
substernal pain of two and a half hours’ duration. His white blood count was 11,500, 
pulse rate 84. An electrocardiogram showed signs suspicious of myocardial infarc- 
tion. He was given fairly heavy sedation for 48 hours, then suddenly became cyanotic 
and died. Postmortem examination revealed 500 c.c. of blood in the pericardial sac. 
There was a 1.5 cm. laceration of the left ventricle. The circumflex branch of the 
left coronary artery was occluded by a grayish-pink granular friable clot. 

omment: Despite heavy sedation in this case cardiac rupture took place. 

Caw? 9 Protocol No. 9393 is that of a 51 year old male who was admitted to the 
lospital with severe crushing substernal pain of two hours’ duration. There was 
r- J Q S n h 7 of an S in a pectoris or hypertension. Temperature was 99.6° F., pulse 

13 oon ' f pr f essure k 130 mm - mercur >' s y stolic and 80 mm.' diastolic, white count 
13,000. No friction rub was heard. An electrocardiogram showed a typical anterior 


infarction. 


rpt . . ouutVCU tX LyjJiL-d 

the pam persisted and twelve hours after admission he suddenly 


collaose and died I . ^uunsMon ne suddenly went into 

500 ~ * H °° d b 


the left ventricle in WaS a 5 cm ‘ area of recent infarction of 

brand, o, U* ,e ft corona,, ££££ ITrA 


782 SIDNEY FRIEDMAN AND PAUL D. WHITE 

Comment: Death from cardiac rupture came quickly and unexpectedly in this 
patient. 

Case 10. Protocol No. 9779 is that of a 55 year old male who was seized with 
attacks of substernal pain radiating down both arms and into the wrists, lasting about 
one minute, not definitely related to effort, and not affected by nitroglycerine. There 
were five to 10 attacks each day. An electrocardiogram taken six days after onset 
was negative. Two and a half weeks after the onset of these seizures he was 
awakened from sleep with an agonizing substernal pain which lasted five hours. He 
was given % grain of morphine with relief. Three hours later he developed cyanosis 
and congestion and 12 hours after the onset of this attack he died. Postmortem 'ex- 
amination revealed 1,200 c.c. of blood in the pericardial sac. There was a jagged 
laceration 3 cm. in length in the left ventricle. There was a soft, thin, flabby area 
of recent myocardial infarction about 7 cm. in diameter. The descending branch of 
the left coronary artery showed a gray-red, firmly adherent thrombus 1.3 cm. in 
length. 

Comment: In spite of the negative electrocardiogram this process had probably 
been going on for a period of two weeks and the terminal episode indicated an ex- 
tension of the process with myocardial rupture. He had not been confined to bed 
until the last 12 hours of his life. 

Summary and Conclusions , 

Cardiac rupture occurred in 10 cases, or 3.7 per cent, of a series of 270 
instances of myocardial infarction found among nearly 3,000 autopsies at 
the Massachusetts General Hospital from 1933 through 1940. All 10 cases 
of cardiac rupture were found among the 105 patients with acute myocardial 
infarction (9.5 per cent) and none among the 165 cases of old infarction. 

The average age of our 10 cases was 65.7 years and the sex incidence 
was seven males and three females. 

Death always ensued quite rapidly after the occurrence of the rupture, 
as evidenced by the state of the blood in the pericardial sac and the condition 
of the lacerated tissue. 

All 10 deaths occurred in less than two weeks after the clinical onset of . 
acute myocardial infarction, most of them' within a period of two to 10 days 
after the illness began. 

In eight of the 10 cases the descending branch of the left coronary artery 
and the anterior wall of the left ventricle were involved. In one case the 
circumflex branch of the left coronary was thrombosed and in the remaining . 
case the circumflex branch of the right coronary. . 
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rupture of the heart in patients in 

MENTAL INSTITUTIONS * 


By Walter W. Jetter, M.D., and Paul D. White, M.D., F.A.C.P., 

Boston, Massachusetts - 


The desirability of recognizing the presence of a myocardial infarct in 
its earliest stage and of instituting promptly a regime of sedation and bed 
rest has long been one of the cardinal precepts of clinical practice. It is 
generally believed that by reducing the physiological demands upon the 
damaged myocardium to a minimum the danger of rupture is decreased and 

the likelihood of repair is enhanced. , 

The postmortem findings in a series of ambulant mentally ill persons in 
whom sudden collapse and death were unexpected because of absence or 
perversion of subjective reaction to .visceral disease have provided striking 
confirmation of the importance of early diagnosis and bed rest in the treat- 
ment of myocardial infarction. In the series of cases to be reported here- 
with it was found that 16, or 73 per cent, of a total of 22 patients with 
acute myocardial infarction died of cardiac tamponade due to rupture at the 
site of a recent infarct. 

Selection of Material. Attached to the central administrative organiza- 
tion of the Massachusetts Department of Mental Health is a ' pathological 
service for investigating sudden, obscure, and traumatic deaths occurring 
in mental hospitals. A recent series of 115 consecutive autopsies conducted 
under the jurisdiction of that service included 69 deaths due to heart disease. 
Of these obliterative coronary, arteriosclerosis was the etiological factor in 
61 instances. No visible infarction was evident in 14, whereas in the re- 
maining 47 the following incidence of myocardial infarction was observed: 
old infarcts only, 25 cases; recent infarcts only, 12 cases; old arid recent 
infarcts combined, 10 cases. Of the 22 hearts containing recent infarcts 
16 had ruptured. 

Summary of Cases. Table 1 summarizes the clinical findings in the 
16 cases of cardiac rupture. Ten were male and six were female. The 
mean age was 66.5 years and in only one instance was the decedent 
younger than 50. 

Routine physical examinations made at periodic intervals in the 16 pa- 
tients, most of whom had been institutionalized for years, showed a mod- 
erate to severe chronic hypertension in 14 instances. In only one case was 
t lere a history of previous angina pectoris and in this instance autopsy re- 
vealed a healed myocardial infarct (case 2). In 10 instances patients were 
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ambulatory and in apparent good health until they suddenly collapsed and 
died. In four cases there were vague complaints two to 72 hours prior to 
death, for which bed rest had been ordered in two instances. These two 


Table I 

Summary of Clinical Data of 16 Cases of Cardiac Rupture 


Case 

Sex 

Age 

Mental Diag. 

Length 
Ilosp. Stay 
(yrs.) 

History of 
Angina 
Pectoris 

Duration of 
Symptoms 
before Acute 
Collapse and 
Death 

History' ol 
Hyper- 
tension 

Bed Rest 

1 

M 

72 

Imbecile 

20 

No 

3 days 
(vague) 

Yes 

Partial 

2 

M 

62 

Dem. precox 
paranoid 

21 

Yes 

None 

Yes 

None 

3 

M 

77 

Ale. psych. 

Chronic 

hallucinosis 

22 

No 

1 1 hrs. 

Yes 

Complete* 

4 

F 

62 

Paranoid 

condition 

12 

' No 

13 hrs. 

Yes 

Complete* 

5 

F 

67 

Dem. precox 
heb. type 

35 

No 

None 

Yes 

None 

6 

M 

64 

Org. dis. CNS 

12 

No 

2\ hrs. 

■Si 

None 

7 

M 

64 

Dem. precox 
paranoid 

18 

No 

None 

Yes 

None 

8 

F 

61 

Manic 
depressive — 
depressed 

16 

No 

None 

Yes 

None 

9 

M 

83 

Dem. precox 
paranoid 

38 

No . 

■; 

No 

None 

10 

F 

68 

Dem. precox 
paranoid 

22 

m 

None 

Yes 

None 

11 

F 

63 

Dem. prgcox 
catatonic 

13 

No 

None 

Yes 

None 

12 

F 

72 

Undiagnosed 

0.08 

No 

None 

Yes • 

None 

13 

M 

67 

Epilepsy 

40 

No . 

None 

Yes 

None 

14 

M 

48 

Manic depres- 
sive — manic 

4 

No 

28 hrs. 

No 

Partial 

15 

M 

75 

Senile psych. 

4.5 ■ 

No 

72 hrs. 

Yes 

Partial 

16 

M 

66 

Paranoia 

0.5 

No 

None 

Yes 

None 


* Bed rest incident to subepicardial hematoma. 


individuals died when they got out of bed to go to the bathroom. In the 
other two cases (cases 3 and 4) there was serious collapse 11 and 13 hours 
prior to death. This collapse was apparently incident to the development 
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.of' a subepicardial hematoma which became progressively larger until its 

final rupture into the pericardial cavity. _ ' 

Table 2 summarizes the pathological findings in the 16 cases. Arbi- 
trarily considering a heart to be enlarged if its weight exceeded 400 grams 
in the male and 350 grams in the female, seven of the 10 male and four 
of the six female hearts were hypertrophied. The site of the acute infarct 
involved the left ventricle alone in eight instances, the left ventricle and 
interventricular septum in seven instances, and both the left and right ven- 
tricles and the interventricular septum in the sixteenth case. The in- 
farcts were characteristically large and averaged 4 to 5 centimeters in 
diameter. In appearance they were soft, friable, and usually a mottled 
yellow-red, with hemorrhagic foci close to the site of perforation. An 
early fibrinous pericarditis was present in 10 instances, and. endocardial 
thrombi were present in nine. 

The ruptures were usually in the centers of the most recent infarcts and 
were situated in the left ventricle in 15 instances and in the right in .one. 
The margins of the defects were ragged, hemorrhagic, and friable. Oc- 
casionally there were multiple defects in close relation to each other. Al- 
though there was always some subepicardial hemorrhage, hematomas of 
significant size were observed in only three instances (cases 3, 4, and 5). 

Multiple blocks of myocardium were taken for histological examination 
in 15 of the 16 cases. They were stained routinely with hematoxylin and 
eosin, and occasionally with phosphotungstic acid and Van Gieson’s con- 
nective tissue and Sudan III stains. An estimation of the approximate age 
of the infarcts was based on an adaptation of the criteria of Mallory, 
White, and Salcedo-Salgar. 1 Stage 1 included lesions characterized by early 
coagulation necrosis of the myocardium with little or no exudation. These 
were regarded as being less than 24 hours old. Stage 2 comprised lesions 
in which the necrotic muscle was infiltrated by polymorphonuclear leuko- 
cytes. These infarcts were, considered to be between one and six days old. 
Infarcts showing active fibroblastic repair were placed in Stage 3 and were 
considered to fie between one and three weeks in age. In Stage 4 were as- 
signed infarcts cicatricial in character. 


In judging the age of an infarct it is essential that the proper sites for 
histological examination be selected. Healing begins on the periphery of 
the lesion, proceeding . from contiguous living tissue, and then gradually 
extends inward. During the early weeks as the healing reparative process 
continues, it is usually the case that different phases are present in different 
parts of the infarct, that of greatest age occurring at the periphery. Sig- 
m cant sections, therefore, should be taken from the margin of the infarct, 

.and for the purpose of orientation it is preferable that adjacent uninvolved 
myocardium be included. 

Not only do different regions of the same infarct show differences in 
completeness of destruction and extent of repair but there is always a pos 
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sibility that additional infarction has occurred in a region of previous in- 
farction. Such areas may be detected in the type of reparative process. 

Assuming the presence of a single large infarct it should be appre- 
ciated that it is not always possible to secure sections which include normal 
muscle, periphery of infarct, and enough of the more centrally located 
regions to observe the gradual transition in the age of the reparative process. 
Particularly is this made difficult by the fact that the periphery of an infarct 
is usually composed of a number of finger-like projections which inter- 
digitate with projections of normal myocardium. Hence a cross section 
through such an area might show alternating ovoid or circular areas of 
normal and infarcted muscle. 

In the 15 cases in which microscopic examinations were made the site 
of rupture in 12 apparently represented a single episode of infarction, 
whereas in three the rupture occurred at the site of mixed acute and less 
recent infarct. Of the 12 hearts in which rupture occurred at the site of a 
single episode of infarction four were estimated to be between two and -four 
days old, two were between two and six days in age, four between one and 
two weeks, and the remaining two .cases were between two and three weeks 
old. Of the three cases in which infarcts of different ages were recognized 
at the site of rupture there were two in which the most recent infarct appeared 
to be from two to four days old and one from two to six days old. 

Case Reports 

Case 1. History. The deceased was an imbecilic white male of 72 years who 
had resided in state institutions for 20 years. He was known to have had hyper- 
tension for years and during the past two years the systolic pressure had been contin- 

uously above 200 mm. mercury. 

Three days before death he complained of epigastric pain and vomited once. 
Examination revealed a tender but nonspastic abdomen. He was put to bed but 
allowed toilet privileges. Forty-eight hours later no improvement was noted and he 
was transferred to an infirmary ward. On the third day of illness an attendant ob- 
served the patient staggering while returning from the toilet. Suddenly he collapsed, 
fell to the floor, and upon examination was found to be dead. 

Pathological Examination. The pericardial cavity contained an estimated 500 
c.c. of fluid and fresh blood clot. The heart weighed 540 grams and was the site of 
an extensive mottled yellow-red soft and friable infarct which involved the lower 

half of the anterior left ventricular wall and a corresponding area of the inter- 

ventricular septum which extended around on the posterior wall of the left ventricle 
for 2 to 3 cm. In the lower half of the infarct near the apex there was an irregular 
ragged longitudinal linear defect which extended downward and outward from ven- 
tricular to pericardial cavity. On the epicardial surface was a thin film of fibrin. 

The anterior descending branch of the left coronary artery was the seat of severe 
sclerosis. One centimeter from its origin there was a segment 3 to 4 mm. long in 
which the lumen was completely compressed by a fresh hemorrhage into an athero- 
sclerotic plaque. Below this was another segment the lumen of which was occupied 
by an organizing grayish-brown thrombus. The left circumflex branch showed less 
marked sclerosis, while the right coronary artery was not significantly involved. 

Microscopically the acute infarct was found in myocardium which was the site 
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of focal scarring. There were large areas of coagulative necrosis peripherally in- 
filtrated by polymorphonuclear leukocytes, most of which had sharply outline 
nuclei. Other regions of the infarct chiefly near the endocardial surface showed 
necrotic polymorphonuclears. Peripherally there were small foci of invasion by 
young fibroblasts and capillaries in which muscle fibers were in a more advanced 
stage of dissolution. Only a rare pigmented macrophage was encountered. 

Case 2. History. The deceased was a white male of 62 years who had been a 
patient for 21 years, the mental diagnosis being dementia praecox of paranoid type. 
Eight .months before death a clinical diagnosis of acute myocardial infarction had 
been made and his name had been placed upon the danger list. Following a period 
of ‘bed immobilization there was apparent recovery. The heart was considered 
enlarged and the blood pressure was 160 mm. Hg systolic and 90 mm. diastolic. 

Immediately prior to his death the deceased appeared well physically and car- 
ried out his usual activities. Suddenly, while walking about on the hospital grounds, 
he collapsed and fell to the sidewalk, sustaining lacerations of the head. When he 
was examined by a physician he was found to be dead. 

Pathological Examination. The pericardial cavity was distended with freshly 
clotted blood. The heart weighed S70 grams. Midway between apex and base the 
lateral wall of the left ventricle was the site of a mottled yellow-red soft and friable 
infarct 3.5 cm. in diameter. On the underlying endocardium were small recent 
thrombi, while on the epicardium was a thin layer of fibrin. There was a diagonal 
linear ventricular defect in the approximate center of the infarct. The defect began 
posteriorly from the endocardial surface and by thin linear slices was -traced an- 
teriorly and upward to its point of exit on the lateral surface of the left ventricle. 

The myocardium of the interventricular septum and left ventricular wall near 
the apex was replaced in large foci by dense cicatrization. 

The coronary arteries were the seat of severe arteriosclerosis. The left anterior 
descending artery showed obliterating disease by continuous hyaline and calcific sub- 
intimal plaques. At a point approximately 2 centimeters from its origin the vessel 
was obliterated by a gray-brown mass. One and one-half centimeters from its origin 
the lumen of the left circumflex artery appeared completely obliterated, by a soft red 
mass. The right coronary artery showed moderately severe arteriosclerosis and its 
descending ramus likewise revealed a lumen occupied by a fresh thrombus. 

Noncardiac significant abnormalities outside the heart included severe athero- 
sclerosis of the aorta and moderate cerebral arteriosclerosis and arteriolar nephro- 
sclerosis. * 

Microscopically at the site of rupture there 'appeared to have been two distinct 
recent infarcts which occurred in atrophic muscle fibers separated by loose collagen 
deposit. The first infarct was in a state of recent necrosis and showed minimal in- 
filtration by polymorphonuclear leukocytes. In direct relation there was an abrupt 
transition to a lesion in which almost all of the myocardium had been removed, its 
site being occupied by organizing connective tissue containing a few macrophages 
(figure 1). 

. Cas f 3 - History. The deceased was a white male of 77 years who had been a 
patient in a state mental institution for 22 years. The mental diagnosis was alcoholic 
psychosis with chronic hallucinosis. Eighteen months before death a diagnosis of 
aortic stenosis had been made by the medical service of the hospital. Somewhat later 
attacks of syncope associated with a slow pulse occurred and a diagnosis of Adams- 
Stokes syndrome was made. Fourteen months before death the blood- pressure was 

elevated H§ SySt ° 1C and 120 mm ‘ diastolic ; succeeding readings were similarly 
On the day of death at 5 :15 a.m. the deceased fainted while walking to the toilet 
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and fell to the floor, sustaining a contusion of the left forehead. He was put to bed. 
In the afternoon there was a slight fever. He died unexpectedly in bed at 4:45 p.m. 

Pathological Examination. The pericardial cavity was distended with blood. 
The heart weighed 460 grams. On the anterior surface over the interventricular 
septum and about 2 centimeters from the apex there was a slightly curved vertical 
linear defect with ragged edges 1.5 centimeters in length, (figure 2). The anterior 
wall of the left ventricle and the interventricular septum over an area of 4.5 centi- 
meters in diameter near the apex was thinned, mottled yellow-red, and soft. On 
the endocardial surface were recent thrombi. Examination by linear slicing showed 
two irregular ragged tears running through the myocardium in close approximation to 
each other ; they converged outward. The more medial of the two proceeded through 
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Fig. 1. Photomicrograph taken from region of rupture in case 2. There appear to 
be infarcts of two distinct ages. In the lower half of the photomicrograph, the heart muscle 
is the seat of acute necrosis and is' invaded by but few polymorphonuclear leukocytes. 
From this approximately 2 day old infarct there is an abrupt transition to -the lesion occupying 
the upper half of the photograph in which the myocardium has been replaced by. organizing 
and richly vascularized connective tissue. A few .macrophages remain. This infarct was 
judged to be at least 3 weeks old. H & E X 150. • 

the left lateral margin of the interventricular septum. The subepicardium in relation 
to the defect was the seat of significant hemorrhage. 

Beginning at the apex on the posterior wall of the left ventricle were large foci 
of dense cicatrization over an area 3.0 centimeters in diameter. - 

The aortic valve was a rigid non-elastic structure and the thickened, rigid and 
retracted cusps formed a slit-like orifice 1.2 centimeters long and 2 millimeters wide. 
There was also a chronic valvulitis of the mitral valve which had. not apparently 
impaired its functional efficiency. 

The coronary arteries were the seat of severe arteriosclerosis. The anterior de- 
scending branch of the left coronary artery showed severe segmental obstructing 
sclerosis bv livaline and calcific subintimal plaques. There were two areas in the 








Fig. 2. Anterior aspect of the heart in case 3. The site of the rupture on the epi- 
cardial surface is located close to the apex on the anterior surface of the heart over the 
interventricular septum. Note the subepicardial hematoma in relation to the defect. 

vessel -in which the lumen was obstructed, one by an organizing grayish-brown 
thrombus and the other by a jelly-like red mass. The right coronary artery was the 
site of severe arteriosclerosis; its lumen was obstructed by an old thrombus about 4 
centimeters from the orifice. 

In addition to the findings in the heart there were moderate arteriolar nephro- 
sclerosis and severe atherosclerosis of the aorta. 

Microscopically a single recent infarct was observed, in relation to the rupture, 
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in . myocardium which was the site of small focal scars. The infarct showed 
extensive necrosis and its outer portions were infiltrated with numerous polymorpho- 
nuclear leukocytes, most of which were ' degenerating. Penetrating the infarct at 
its periphery were occasional blood capillaries and a few fibroblasts. 

Case 4. History. The deceased was a white female of 62 years with a mental 
diagnosis of paranoia. She had been a patient in a mental institution for 12' years. 
She was moderately obese and showed severe hypertension (250 mm. Hg systolic and 
120 mm. diastolic) and moderate cardiac hypertrophy. 

The night before death at 7:00 p.m. the patient complained of being abused and 
persecuted but did not mention physical complaints. Shortly thereafter she was found 
unconscious. She regained- consciousness after the administration of stimulants, 
then again became unconscious, and died about 13 hours after her original complaint. 

Pathological Examination. The heart weighed 420 grams. There was extensive 
subepicardial hemorrhage over the lower anterior aspect of the left ventricle ex- 
tending medially to include the anterior surface of the interventricular- septum. 
Slightly to the right of the apex of the left ventricle there was a small irregular 
defect in the epicardiuin from which blood could be expressed. Thin linear sections 
showed the myocardium of the anterior and lateral wall of the apex of the left 
ventricle to be a mottled gray and yellow, in places hemorrhagic, and extremely 
friable. Through this infarct, there extended a small irregular laceration partially 
obscured on the endocardial surface by a small friable gray mural thrombus. 

The coronary arteries were the seat of severe sclerosis and in the midportion of 
the circumflex ramus of the right coronary artery there was complete occlusion by a 
grayish-yellow firm mass. Proximal to this- occlusive mass ‘there were two small 
patent branches. For a short distance distal to the occlusion the artery was repre- 
sented by a slender fibrous cord. There was severe intimal sclerosis' of the left 
coronary artery between the ostium and its bifurcation. Near the origin of the left 
descending ramus there was a segment of almost complete occlusion in which the 
lumen was reduced to less than 1 millimeter in diameter. A segment occluded by 
grayish-yellow non-calcified material was found in the major oblique branch of the 
left circumflex artery. 

There was moderate arteriolar nephrosclerosis. 

Microscopically the margins of the acute myocardial infarct were infiltrated by 
young granulation tissue, numerous pigment-containing macrophages, some plasma 
cells, and a few eosinophiles. The central mass of the infarct showed necrosis of 
the muscle and infiltration with varying numbers of polymorphonuclear leukocytes. 

Case 5. History. ’ The deceased, a white female of 67 years, whose mental 
diagnosis was dementia praecox, hebephrenic type, had been a patient in a mental in- 
stitution for 35 years. She had been paroled' into a family-care home for several 
years, returning to the hospital at stated intervals for examination. The last 
routine physical examination revealed an enlarged heart and a blood pressure of 
180 mm. Hg systolic and 110 mm. diastolic but no other noteworthy findings. 

' While in her room at the private home early in the morning she is said to have 
collapsed and fallen to the floor. She was pronounced dead when a physician 
arrived. 

Pathological Examination. The posterior portion of the pericardial cavity was 
distended by between 150 and 200 c.c. of dark purple clotted blood and here the sub- 
epicardium was the site of a fresh hematoma up to 1 centimeter thick. Thin fibrous 
adhesions between pericardium and epicardium completely obliterated the pericardial 
cavity anteriorly. The subepicardial fat was uncommonly thick throughout, measuring 
2.5 centimeters thick at the base and 1.5 centimeters at -the apex. There was an 
eccentric hypertrophy of the left auricle and of the right ventricle and auricle. The 
mitral valve was the seat of an important stenosis. Superimposed upon the auricular 
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surface- of the thickened mitral valve leaflets close to the free edge there was a row 

° f 5 The post e rio r ^val 1 of § the left ventricle from apex to base and the posterior ^part 
of the interventricular septum were soft, friable, and a mottled ye low-re . 
epicardial surface midway between apex and base were a senes of small defects 
covering an area 2 centimeters in diameter. With appropriate sections mult pie 
ragged ^and irregular defects were found traversing infarcted myocardium from 
endocardial to pericardial cavity (figure 3). 



Fig. 3. Longitudinal sections through the posterior wall of the left ventricle (case 5). 
The upper two-thirds of the ventricular wall is the seat of aft acute infarct. Note the large 
subepicardial hematoma, also the fresh thrombus occupying the lumen of the concentrically 
narrowed circumflex ramus of the left coronary artery in the photograph to the right. 

Ihe coronary arteries were the seat of severe arteriosclerosis and there were 
continuous hyaline and calcific subintimal patches along their course.- The lumen 
of the anterior descending branch of the left coronary artery showed in its first 3 
centimeter segment a lumen completely closed by firm grayish-yellow material. 
1 here was similar segmental occlusion in the circumflex ramus which was distal to an 
occlusion by a gelatinous red mass close to the origin of the vessel. The right 
coronary artery showed segmental obstructing sclerosis but no occlusion. 

Other pathological abnormalities included severe arteriolar nephrosclerosis and 
ovarian adenofibromata. 



796 


WALTER W. JETTER AND PAUL D. WHITE 

The coronary arteries were the seat of severe sclerosis. The left coronary artery 
showed severe concentric calcification. The anterior descending ramus showed 3 
centimeters from its origin a lumen completely occluded by fairly firm yellow-gray 
material in a 1 centimeter segment and beyond this the lumen was completely closed 
by a dark purple-red mass. Two rather large branches arising from the anterior 
descending artery showed similar recent thrombosis. The right coronary artery at 
the lateral margin of the heart showed occlusion by a grayish-brown somewhat 
friable mass. The left circumflex artery was patent but also showed moderately 
severe disease. 

There wefe also an inconsequential healed mitral and aortic valvulitis and 
moderate arteriolar nephrosclerosis. 

Microscopically the acute infarct occurred in an area in which the muscle 
fibers were atrophic and separated by thin strains of 'collagen. There was a large 
central mass of necrotic muscle and its outer portion was infiltrated by large numbers 
of necrotic polymorphonuclear leukocytes. At the periphery was minimal invasion by 
fibroblasts and capillaries. A moderate number of microphages was present. 

Case 8. History. The deceased, a white female of 61 years with a mental 
diagnosis of manic depressive psychosis, depressed type, had been institutionalized 
for 16 years. During this time routine physical examinations had been essentially 
negative except for mild chronic hypertension. 

Three days before death she stated to her doctor that she had what she thought 
was indigestion with epigastric pain and distress in her back: She further stated 
that she frequently had these attacks and would soon be better. No abnormalities 
being, found, she was given phenobarbital for sedation and slept. She continued to 
be ambulatory and there were no further complaints until three days later when, she 
went to the bathroom and while washing her face suddenly slumped to the floor and 
died. 

Pathological Examination. The pericardial cavity -was distended with fresh 
blood clot. The heart weighed 300 grams. On the anterior wall of the left ventricle 
two-thirds of the distance from apex t‘o base there was a stellate defect 1.8 centi- 
meters in diameter which communicated with the ventricular cavity by an irregular 
channel having blood stained and friable walls. The defect was in the approximate 
center of an acute infarct S centimeters in diameter having a mottled yellow-red 
color. The overlying epicardium had a thin film of fibrin on its surface. There 
were no other significant abnormalities. 

The coronary arteries showed severe obliterating sclerosis but no complete oc- 
clusions. The points of extreme narrowing were in the right coronary artery close 
to its orifice and in the descending ramus of the left coronary also close to its origin. 
The vessels throughout showed both eccentric and concentric disease with hyaline 
and calcific plaques predominating. ... 

The kidneys showed moderately severe arteriolar sclerosis. 

Microscopically at the site of the rupture the infarcted myocardium was 
necrotic and infiltrated with many polymorphonuclear leukocytes. Its periphery was 
invaded by a few capillaries and deeply-basophilic fibroblasts. An occasional fiber 
had undergone phagocytosis. 

Case 9. History. The deceased was a white female of 83 years. Her mental 
diagnosis was dementia praecox, paranoid type, and she had resided in the hospital 
for 38 years. Routine physical examination had shown the presence of a loud blow- 
ing systolic heart murmur for many years, but there were no other noteworthy physi- 
cal findings. f 

The patient resided on a ward- for chronic ambulatory patients and on the day 
of death arose as usual and ate breakfast. After leaving the dining room she sat 
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on a chair in the day hall and suddenly was observed to slip to the floor. She was 

dead when a supervisor arrived. . , . , . , . . 

Pathological Examination. The pericardial cavity was occupied by a fresh blood 
clot. The heart weighed 350 grams. On -the anterior surface of the right ventricle 
close to the interventricular septum and about . 2 centimeters from the apex was a 
linear defect less than 1 centimeter long which communicated with the right ven- 
tricular cavity. In relation to this defect was a soft, friable, and mottled yellow- 
red acutednfarct 4 to 5 centimeters in diameter involving both right and left ventricles 
and intervening septum. 

The mitral valve was the site of a severe stenosis. 

The coronary arteries showed occluding hyaline and calcific arteriosclerosis with 
occluding disease in both right and left anterior descending coronary arteries. The 
latter vessel about 2 centimeters from its origin was obstructed by a recent brownisli- 


red thrombus. 

Microscopically sections of the infarcted myocardium showed large areas of 
necrosis with little or no exudation. In other areas there was infiltration by large 
numbers of polymorphonuclear leukocytes, most of which were necrotic. 

Case 10. History. The deceased was a white female of 68 years who had been 
a patient in a state hospital for 22 years. Her mental diagnosis was dementia 
praecox, paranoid type. Five years before death she developed a left hemiplegia 
from which she made a partial recovery and subsequently became partially ambulatory. 

On .the day of death, while eating her luncheon, she suddenly became cyanotic, 
collapsed, and was dead upon examination. 

Pathological Examination. The pericardial cavity contained fluid and clotted 
blood. The heart weighed 340 grams. Immediately adjacent to the interventricular 
septum close to the apex there was a small vertical linear defect less than 1 centimeter 
long in the left ventricle which communicated with the ventricular cavity. On the 
epicardial surface there was a thin soft film of fibrin. In relation to the defect the 
myocardium over an area roughly 3 centimeters in diameter was soft, friable, and 
a mottled yellow-red. There were numerous scattered foci of myocardial scarring 
in the left ventricle and interventricular septum posteriorly near the apex. 

The coronary arteries showed severe obstructing arteriosclerosis. At a point 
1 centimeter from its origin the lumen of the descending ramus of the left coronary 
artery was completely closed by a red mass. There was also severe occluding 
sclerosis in the same vessel and in the right coronary artery with eccentric hyaline and 
calcified subintimal plaques. 

There were moderate arteriolar nephrosclerosis and cerebral arteriosclerosis and 
an old infarct involving the right internal capsule. 

Microscopically the acute myocardial infarct showed simple necrosis of the 
myocardium and an early reactive phase consisting chiefly of infiltration by poly- 
morphonuclear leukocytes. 

Case 11 History. The deceased, a white female of 63 years with a mental 
. diagnosis of dementia praecox, catatonic type, had been a patient in the institution for 

years. rroughout her hospital stay she had shown severe hypertension and was 
always obese. There was no history of cardiac failure. 

with ntW af ! el T n j 0i the dajr of death she was sittin S on a sun-porch together 
■ Ward in w SS' ' /T by an attendant that the patient had slumped 

S? she was dead ^ ^ * a sitting P ° siti ° n 5t was oivious 

™f!° l0 i 9 l Cal Ex ° mi l lation - The pericardial cavity contained from 500 to 700 c c 
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cavity could be easily demonstrated and the walls of the laceration were friable and 
blood stained. In relation to the defect there was an acute infarct 4 centimeters in 
diameter, which was mottled yellowish-red and somewhat thinned. Adherent to the 
endocardium and partially obscuring the defect were recent thrombi. 

The coronary arteries were injected according to the method of Schlesinger and 
showed extensive obliterating arteriosclerosis with numerous old occlusions chiefly 
in the anterior descending and left circumflex artery. - . 

The kidneys showed moderate arteriolar sclerosis, and the Circle of Willis -was 
the site of small miliary aneurysms up to 1 millimeter in diameter, none of which 
showed evidence of rupture. 

Microscopically at the site of rupture there appeared to be two distinct infarcts, 
both of recent origin. The most recent of the two showed simple necrosis and mod- 
erate infiltration of' its otiter part by degenerating polymorphonuclear leukocytes. 
The second infarct was in immediate relationship to the first and was characterized 
by an abrupt transition in the type of reaction to one of moderately well advanced __ 
organization in which thin strands of collagen were present. 

Case 12. History. The deceased was a white female of 72 years who died 23 
days after admission to the hospital. Her routine physical examination on admission' 
showed no significant physical abnormalities except for a blood pressure of 175 mm. 
Hg systolic and 100 mm. diastolic. 

On the day of death the deceased was brought to an examining room for a 
routine pelvic examination. At that time it was noted by a physician that she 
exhibited some dyspnea. An examination of- the heart was made and showed no 
abnormalities. The pulse was normal. However, the pelvic examination was not. 
performed and the patient was allowed to sit in a chair while the physician examined 
another patient. Suddenly it was observed that the deceased collapsed; upon ex- 
amination she was found to be dead. 

Pathological Examination. The pericardial cavity was occupied by approximately . 
500 c.c. of fluid and freshly-clotted blood. There was an area of apical bulging 4.0 
centimeters in diameter with thin subepicardial hemorrhagic infiltration. Just above 
the apex anteriorly there was a ragged stellate defect at the lower margin of which the 
pericardium was loosely adherent. When thin linear slices were made through the 
heart it was found that the apical bulging had resulted from aneurysmal dilatation 
at the seat of an acute myocardial infarct. The ventricular wall varied from 3 to 4 
millimeters thick, was soft and friable, mottled yellowish-red, and showed numerous 
small hemorrhagic foci. The aneurysmal space itself was occupied by endocardial 
thrombi on the surface of which was fresh blood clot. Continuous with the acute 
infarct on the anterior left ventricle the myocardium had in great part been replaced by 
scar tissue. 

The coronary arteries were the .site of severe arteriosclerosis. The left had a 
lumen moderately narrowed by atheromatous deposit. The anterior descending .artery 
was completely occluded by an organizing yellowish-gray thrombus over a segment 
1.0 centimeter in length beginning at a point 1.5 centimeters from the origin of 
the vessel. Below the organizing thrombus the artery was completely closed by a 
firm dark red mass. Two branches of the anterior descending artery were’ similarly 
occluded. At a point 1.5 centimeters from its origin the circumflex ramus of the left 
coronary artery was completely occluded by a firm dark red mass. The right cor- 
onary artery was patent for the first 3.0 centimeters although the site of severe 
sclerosis. Beyond this the vessel was completely occluded by a dark red firm mass. 

There was moderate arteriolar nephrosclerosis. 

There was a perforated mucocele of the appendix with an extensive pseudo- 
myxomatous peritonitis. 

Microscopically the myocardium in the acute infarct was replaced by young 
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granulation tissue which in some areas showed thin strands of collagen T1 e 
scattered foci of endothelial leukocytes containing brown pigment and moderate in- 
filtration of polymorplionuclears in relation to a central mass of necrotic myocardium. 

Case 13. History. The deceased was an epileptic .white male of 67 years who v 
had been a patient in state institutions for 40 years. During the last 15 years of life - 
he had shown a hypertension varying from 480 mm. Hg systolic and 100 mm. diastolic 

to 220 mm. systolic and 120 mm. diastolic. 

During the night, 12 hours before death, he had a mild epileptic seizure but was 
apparently. normal thereafter. At noon the following day he suddenly collapsed while 
in the dining room and was dead upon examination. 

Pathological Examination. The pericardial cavity was distended by fresh blood 
clot. The heart weighed 300 grams. Over the anterior left ventricle midway be- 
tween apex and base there was a‘ small area of recent pericardial adhesions which 
partially sealed an epicardial defect. In relation to this fibrinous pericarditis the 
myocardium was the site of an acute soft and friable infarct which was a mottled 
yellow-red in color. Through the approximate center of the infarct passed an ir- 
regular perforating channel having ragged and blood stained walls. 

The coronary arteries showed severe arteriosclerosis with occluding disease in 
the right and left anterior descending vessels. The latter was also completely oc- 
cluded by an organizing thrombus close to its origin. 

This heart was not studied microscopically. 

Case 14. History. The deceased was a white male of 48 years, whose mental 
diagnosis was manic depressive psychosis, manic type. He had resided in a state 
hospital for the past four years and his routine physical examinations revealed nothing 
noteworthy. 

•The day before death at 6:30 a.m. he complained of a sharp pain in his chest. 
He was given gr. % of morphine and removed to a medical ward. On examination 
the temperature was found to be 99.6° F., and the patient was irritable in manner, 
gagging but not vomiting. The pulse was '64 per minute. He slept in naps during the 
afternoon and night and the following morning felt better. At 7 :00 a.m. he had taken 
fluids. He was seem by a physician at 9:00 a.m. and looked better. At 10:30 a.m. he 
got out of bed and walked to the bathroom. Two other patients stated that he 
slumped to the floor and collapsed after walking two steps. A physician pronounced 
death at 10 :40 a.m. 

Pathological Examination. The pericardial cavity was occupied by blood clot. 
The heart weighed 360 grams. Midway between apex and base over the left ven- 
tricle there was a ragged 0.8 X 0.3 centimeter defect which communicated with the 
left ventricular cavity. Above this perforation there was a slightly, smaller defect 
which was also complete and communicated with the ventricular cavity. The walls 
of both defects were ragged, friable, and blood stained. ‘The surrounding epicardium 
was covered with fibrin. Over an area approximately 5.0 centimeters in diameter 
the myocardium was the site of an acute infarction and was soft, friable, slightly 
tlunned, and a mottled reddish-yellow with numerous hemorrhagic foci. 

. ie coronary arteries showed extensive arteriosclerosis but no complete oc- 
° n ‘ • T !r e , Was j: evere obliterating disease by eccentric hyaline and calcific 
pHques in the descending and circumflex rami of the left coronary artery 
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senile psychosis, paranoid type. Routine physical examinations showed chronic 
hypertension and cardiac hypertrophy. 

Three days before death he suddenly collapsed while at supper. Approximately 
10 minutes later he appeared resting comfortably. When questioned by a physician he 
complained of pain in the umbilical region extending downward into the right 
lower quadrant. Examination of the abdomen revealed no abnormalities. The pulse 
was said to have been weak but examination of the heart revealed no abnormalities. 
Subsequently he appeared in no discomfort and was up and about. On the day of 
death, three days later, while at the cafeteria, he was observed suddenly to become 
cyanotic and to fall to the floor. He was dead when examined. 

Pathological Examination. The pericardial cavity contained an estimated 500 
to 700 c.c. of fresh blood clot. The .heart weighed 500 grams. • On the back of the 
left ventricle midway between apex and base and about 1.5 centimeters from the inter- 
ventricular septum there was a slightly diagonal vertical defect 1.5 centimeters long 
which communicated directly with the left ventricular cavity. The walls of the 
defect were friable, soft, and blood stained.. The perforation was in the approximate 
center of the large (6.0 centimeters in diameter) infarct showing slightly thinned, 
soft, and friable muscle discolored a mottled yellow-red. There were small foci of 
hemorrhage scattered throughout. 

The coronary arteries were injected according to the method of Schlesinger and 
were found to have been the site of severe arteriosclerosis. In the circumflex ramus 
of the left coronary artery there were recently occluded segments and in one place 
the lumen was compressed by hemorrhage into an atherosclerotic plaque. The right 
coronary and the descending ramus of the left showed segments in which the lumina 
were severely narrowed. 

There was severe arteriosclerosis of the aorta and -cerebral arteries. The kid- 
neys showed moderate arteriolar- nephrosclerosis. ! 

Microscopically there was a large central area of necrotic myocardium with 
little exudative reaction. The periphery of the lesion was extensively infiltrated by 
necrotic polymorphonuclear leukocytes. The infarct occurred in muscle the site of 
small foci of scarring. 

Case 16. History. The deceased, a white male of 66 years, with a mental 
diagnosis. of paranoia, had been a patient at the mental institution for about six 
months. Physically he was moderately obese, and the blood pressure was 210 mm. Hg 
systolic and 120 mm. diastolic. His general health seemed good and he never 
complained. 

While on the hospital grounds walking from one building to another he sud- 
denly collapsed and in 15 minutes was dead. 

Pathological Examination. The pericardial cavity' was occupied by fresh blood 
clot. The heart weighed 510 grams. On the anterior wall of the heart, slightly to the 
left of the interventricular septum there was a large linear vertical defect 2.5 centi- 
meters long which gaped at its mouth to 0.5 centimeter. -The external defect was 
found to communicate with the left ventricular cavity by means of a ragged blood 
stained channel. In relation to the perforation the myocardium was the site of an 
acute infarct over an area roughly 5.0 centimeters in diameter. The interventricular 
septum was involved in the process. The infarcted myocardium was soft, friable, 
slightly thinned, and a mottled yellow-red. 

The descending and circumflex rami of the left coronary artery showed occlud- 
ing arteriosclerosis, most marked in the former branch. The right coronary artery 
was less severely involved. 

Microscopically the infarct in relation to the rupture showed a moderately ad- 
vanced stage in the removal of muscle fibers and replacement by granulation tissue 
containing a small amount of collagen. There were considerable numbers of pig- 
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ment-containing macrophages and varying numbers of polymorphonuclear ^ukocytes 
plasma cells, and eosinophiles. The former were found in a centrally located mass 

of necrotic muscle. 


Discussion 

Although spontaneous rupture of the heart through a fresh myocardial 
infarct is an occasional finding by the coroner in his postmortem examination 
of individuals who die unexpectedly, as noted by Martland who found 42 
such cases (13.8 per cent) among 304 instances of coronary occlusion in a 
series of 2,000 autopsies, 2 the percentage of ventricular ruptures in the 
present series (73 per cent) is by far the highest that we have known about. 
It is especially interesting and instructive to compare it with the percentages 
of cardiac ruptures encountered in the wards of general hospitals, for ex- 
ample, 8 per cent (72 cases among 865 of unhealed myocardial infarcts) 
at the Los Angeles County Hospital 3 and 9.5 per cent (10 cases among 105 
of fresh myocardial infarcts) at the Massachusetts General Hospital.' 1 As 
a rule the cases found in the general hospitals entered the wards with the 
diagnosis already made and so, with their own intelligent and vital co- 
operation, were treated by complete bed rest and other necessary measures 
in the most approved manner ; despite that fact there were hearts that rup- 
tured, owing in the main to the severity of the disease, perhaps an almost 
irreducible minimum. 

Apropos of the general subject of medical diagnosis and care in the 
mentally ill, it should be observed that difficulties are encountered not ordi- 
narily present in the general community. Frequently the psychotic in- 
dividual does not complain even though he is desperately sick. Particularly 
is this. so in the chronic mental patient who has deteriorated intellectually. 
It will be observed that this was the type of individual which predominated 
t i n tbe present series. It has been our experience that many mentally ill per- 
sons do not complain even though they are the victims of severe degenerative 
or infectious disease. Moreover, even though they do complain, their 
symptoms are likely to be so bizarre and distorted that their significance's 
likely to go unrecognized. Although mental institutions are fully aware 
of these difficulties and train their ward personnel to detect and report 
seemingly insignificant behavior changes in their charges, it remains a fact, 
however, that all too frequently the physician is confronted with the task 
of making a medical diagnosis by objective 'findings alone. 


Summary and Conclusions 

1. In a senes of 115 consecutive autopsies of patients who died sud- 
de n y or unexpectedly m Massachusetts Mental Institutions 16. or 73 per 
out, of a total of 22 cases of acute myocardial infarction showed cardia 
tamponade due to rupture of the heart wall at the site of the recent infarct. 
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Cardiac rupture was not found in any of the 25 cases in the same series with 
healed infarct only. 

2. The psychiatric diagnoses were dementia praecox in six cases, manic 
depressive psychosis in two, paranoia in two, alcoholic psychosis in one, 
senile psychosis in one, epilepsy in one, imbecility in one, organic disease 
of the central nervous system in one, and undiagnosed in one. 

3. The , mean age of the 16 persons whose hearts ruptured was 66.5 
years, slightly less than one year older than the average age in Friedman 
and White’s series. 4 Ten were males and six females.- 

4. Fourteen of the 16 patients had shown a moderate to severe hyper- 
tension in past years. In only one case was there a definite history of angina 
pectoris. 

5. Ten of the patients were ambulatory and in apparent good health 
before their sudden collapse and death; Four patients had complained 
mildly and two of these received partial- bed rest. The remaining two 
persons were incapacitated during the approximate last 12 hours of life 
incident to the development of an extensive subepicardial hematoma. A 
definite antemortem diagnosis of myocardial infarction or cardiac rupture 
was not made in any of the cases. 

6. The acute myocardial infarct, through which the rupture occurred, 
was located in the left ventricle in eight instances (anterior wall five, posterior 
wall two, lateral wall one), both left ventricle and interventricular septum 
were involved in seven cases, and in the sixteenth case both ventricles and 
the intervening septum were included. Early fibrinous pericarditis was 
present in 10 and endocardial thrombosis in nine! The ruptures involved 
the left ventricular wall in 15 cases and the right in one. 

7. The estimated age of the responsible infarct was two to four days 
in six cases, two to six days in three cases, one to two weeks in four 
cases, two to three weeks in two cases, and not stated in the remaining case. 

8. This experience, in contrast to that in ordinary medical practice • 
where it is possible to make early diagnoses and to institute adequate treat- 
ment, strongly supports the present approved therapy of bed rest during 
the first three weeks after the onset of acute myocardial infarction. 
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KEROSENE INTOXICATION * 

By W. B. Deichmann, Ph.D., K. V. ICitzmiller, M’.D F.A.C.P 
' S. Witherup, B.S., and Ralph Johansmann, M.D., 

Cincinnati , Ohio 


Kerosene is a hydrocarbon complex, derived from crude oil or petroleum, 
used' essentially for. illuminating and heating purposes. It is composed of 
fractions of high boiling point (initial 200-350° F., final 500-600° F.) and 
relatively low volatility, and differs according to the source and consequent 
composition of the crude oil stocks. These are essentially asphaltic and 
paraffin-base derivatives, the former containing aromatic and highly un- 
saturated hydrocarbons. Refining , processes usually leave traces of im- 
purities in the finished product. These may be sulfur and nitrogen 
compounds, - caustic alkali, alkaline plumbite solution, organic solvents and 
adsorbents such as fuller’s earth. The kerosenes referred to in the experi- 
- mental observations reported herein (table 1), were obtained from mid- 

Table I 


Comparison of the Toxicity of Various Brands of Kerosene 
Administered Orally in One Dose to Rabbits 
The dose in each instance was 28 ml./kg. 


* 

Source of Kerosene 

Pure Oil Co , . 

Eureka Oil Co '. . . . . 

Tower Oil Co '. 

Re-Go Oil Co - 

The Texas Co 

White Rose 

Socony- Vacuum Oil Co ' . . . . 

Sinclair Refining Co 

Sinclair Refining Co.* 

Shell Oil Co 

Number of 

Rabbits Used 

20 

6 

6 

fi 

Per Cent 
of Deaths 

50 

66 ’ 
0 

50 . 
■66 

50 

17 

33 

33 

■tn 

Standard Oil Co ' 

6 

DU 

Sun Oil Co 


1 / 

Gulf Oil Corp 



" 

DU 

Commercial Solvents Corp.* 


17 

0 


* These kerosenes were highly purified for use as bases for insecticide sprays. 


continent or Pennsylvania crude oil and were composed primarily of 

paraffin hydrocarbons and contained only small amounts of naphthenic 
aromatic and olefinic compounds. * ’ 
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years. These cases of poisoning result from careless household use and 
storage of the compound and often occur because it is left in glasses, cups 
and bottles commonly used for milk and other beverages, and placed within 
the reach of small children. Numerous fatal cases have been recorded 
among infants and children as the result of swallowing small amounts of 
kerosene. 1 ’ 2> 3 ’ 4 ’ 5 ' c< 1,8 Among adults, however, susceptibility is apparently 
much less since no fatal cases are on record despite reports of the ingestion 
of considerable quantities . 5 


Acute Poisoning 

Symptoms and Clinical- Findings. The clinical picture of kerosene in- 
toxication is characterized by botly immediate and delayed effects. In 
the former the irritant action of the liquid is evidenced by burning of the 
mouth and throat, spasm of the glottis, coughing and choking, substernal and 
epigastric pain and frequent vomiting. Shortly following absorption, evi- 
dence of cerebral depression is manifested by drowsiness, collapse, muscular 
twitching and coma, usually associated with feeble, rapid pulse, accelerated 
respiration and moderately elevated temperature. When death is delayed for 
several days, there , is evidence of myocardial insufficiency, hepatic and renal 
damage, and pneumonia usually terminates the picture. The following case 
report illustrates the essential, points in acute poisoning. 

Case Report 

♦ « 

A one-year-old white male child previously in good. health and with no history 
of former illnesses drank a mouthful of kerosene from a bottle found on the floor of 
his home. Coughing ensued immediately. The mother gave the child soda water by 
mouth and took him to a physician’s office, arriving within 10 minutes. There the 
stomach was lavaged with two quarts of baking-soda solution. The child was then 
sent to the Children’s Hospital and arrived there in a state* of collapse 50 minutes 
after drinking the fluid. 

Physical Examination. The child was well developed and well nourished but 
moribund 'and cyanotic. The mucous membrane of the nose was congested, the 
throat intensely reddened, and a distinct odor of kerosene was detected on the breath. 
The pupils were regular and equal, but reacted sluggishly to light. The heart sounds 
were weak -and rapid. There were no murmurs. Respiration was irregular and 
gasping. There was impaired resonance over the entire thorax, and many coarse 
rales and rhonchi were heard throughout all lung fields. The abdomen was distended. 
The extremities were cold, and the reflexes hypoactive. 

Course in Hospital. Coramine was administered immediately on admission and 
within 15 minutes the child was placed in an oxygen tent. Hot water bottles and 
warm blankets were applied and a continuous infusion of 5 per cent glucose was given 
intravenously. Suction applied to the throat obtained a moderate amount of mucus. 
Within two hours after admission the pulse rate was 136, the respiratory rate had risen' 
to 80, and the temperature was 102.2° F. Again suction to the throat recovered a 
large 'amount of thick white mucus mixed with bright red blood. Vomiting occurred 
and the vomitus, which was small in amount, consisted of thick mucus possessing a 
strong odor of kerosene. The pulse and respiratory rates remained rapid, but for a 
few hours the cyanosis lessened and almost disappeared, and the child’s condition 
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seemed somewhat improved. The lungs, however, remained full of coarse rales and 
rhonchi. Sodium luminal was administered to allay restlessness. Six - hours after 
admission the child’s condition became worse, cyanosis returned, and throughout the 
ensuing two hours became progressively more intense. Respirations soon became 
very shallow and the pulse very weak and barely palpable. Caffein sodium benzoate 
and adrenalin chloride were administered to no avail and the child died eight hours 
after admission to the hospital and within nine hours after ingestion of the kerosene. 

No- laboratory examinations were made. - ' . 

Necropsy Findings. Necropsy was performed eight hours after death. 

Gross Examination. The body, 73 cm. in length, was that of a well developed, 
well nourished, white, one-year-old male infant. The pleurae were smooth and 
moist, and approximately 50 c.c. of clear fluid were present in the left pleural cavity. 
The lungs were large and heavy and the pleural surfaces were generally dark reddish- 
blue, but were spotted along the anterior borders by a few small light pink areas and 
a few slightly raised emphysematous blebs. Sections of the lung revealed moderately 
wet, uniformly reddened, fairly firm and practically air-free tissue from which a 
frothy fluid was expressed. A strong odor of kerosene emanated from the pulmonary 
tissue. The tracheobronchial tree was lined by a pink to slightly red mucosa without 
ulceration and was filled with frothy pink fluid. Similar fluid filled the nose and 
mouth. 

The lining of the esophagus was smooth, light reddish-blue and without ulceration. 
The stomach was distended with gas and contained a small amount of tan mucus 
having a distinct odor of kerosene. The gastric mucosa was without ulceration but 
that of the fundus was spotted by several small light red areas not 'more than 2 mm. 
in diameter. Peyer’s patches were moderately prominent in the ileum, pale gray, and 
speckled with numerous tiny white spots. Tiny 1 mm. mucosal erosions were noted 
overlying -many of the prominent solitary lymph nodules of the colon. Numerous 
moderately enlarged light tan lymph nodes were contained in the mesentery. 

The liver was slightly enlarged and consisted of slightly swollen, slightly con- 
gested, light tan tissue mottled with small areas of yellow. An odor of kerosene was 
detected in the tissue. 

The splenic pulp was light red and rather mushy and the gray follicles were 
prominent. 

The cortex of the kidneys was light tan, swollen and slightly congested. The 
urinary bladder was moderately distended with clear urine which was free from the 
odor of kerosene. The cortex and medulla of the suprarenal glands were thin but 
not otherwise remarkable. 

There were no abnormalities of the heart other than slight dilatation of the 
chambers. 

Permission was not extended for examination of the central nervous system*. 

Microscopic Examination. Sections representing all lobes of the lungs showed 
edema, marked hyperemia, some capillary endothelial swelling, focal areas of acute 
interstitia.1 inflammation, small hemorrhages, and exudate consisting of inflammatory 
ce s in tie a veoli (figures 1 and 2). The inflammatory exudate varied somewhat 
in quantity in various areas but in general consisted of fluid, fibrin, polymorphonuclear 
leukocytes and mononuclear leukocytes. An occasional foreign body giant cell was 
present. In some areas the fibrin appeared condensed in a thick red to reddish-blue 
membrane which was plastered against the alveolar lining (figure 3). Some of the 

evidence of" fl ^ roncl } ioles were partially filled with exudate but presented no 
Iim f lnfl ™ation of the mucosa or supporting tissue. Some, having an intact 
., S v, ",? re dlffl ’ sely in filtrated by inflammatory cells; others showed necrosis of 

epithelium with an associated intense inflammatory reaction (figures 1 and 4V 
Although the alveola, exudate was generalized, 1. was more pronouSe? i„ some of 
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Fig 1. Section from the lung of a child who died nine hours after swallowing kerosene 
Note marked hyperemia, edema and interstitial and alveolar acute inflammatory exudate 















Fig. 2. Scc ^° ,l f ™m the lung of a child who died nine hours after swallowing kerosene 
Fiote vascular engorgement and fibrino-cellular exudate in alveoli. Ker ° Sene ' 
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the lobules in which the small bronchi and bronchioles presented evidence of ulcera- 
tion (figures 1 and 4). The epithelium of the trachea and large bronchi was denuded 
in areas, leaving a bare basement membrane. The lamina propria was moderately 
congested and contained an occasional petechial hemorrhage. However, there was no 
evidence of cellular inflammatory reaction. The bronchial lymph nodes were swollen, 
congested and infiltrated by inflammatory' cells, but other lymph nodes throughout the 
body, notably those in the mesentery, presented only rarefaction of the germinal 
centers. • 

• The esophagus was essentially normal except for .marked congestion of the mucosa 
and submucosa. The gastric mucosa was intact and, except for moderate congestion, 
appeared normal. The lymphoid tissue of the small intestine was. hyperplastic and 
slight mononuclear leukocytic infiltration was noted in the tips of some of the villi. 
There was beginning follicular rarefaction of the solitary lymph nodules of the colon 
and denudation of the overlying mucosa. Small foci of mononuclear and polymor- 
phonuclear leukocytic exudate were present in the mucosa with extension in a few 
areas into the submucous layer. In the latter areas the capillaries were congested and 
collared by' leukocytes, and the capillary endothelium was swollen. 

In the liver there was congestion of the sinusoids, slight swelling of the Kupffer 
cells and slight fatty infiltration in the peripheral portions of the lobules. The spleen 
was congested. Congestion, slight swelling of the epithelial cells of the convoluted 
tubules, and precipitation of granular material in the convoluted tubules were the 
principal changes noted in the kidneys. In the heart there was general congestion and 
small areas were seen in which the muscle fibers were vacuolated and fragmented 
with loss of cross striations. The bone marrow appeared -normal. 

Pathologic Diagnoses. Acute pulmonary congestion and edema, acute diffuse 
confluent lobular pneumonia, acute bronchitis, acute bronchial lyriiphadenitis, slight 
toxic nephrosis and myocardosis, slight fatty infiltration of the liver, mucosal erosions 
of the colon, passive congestion of the abdominal viscera. 

Discussion 

In the case here described the fatal outcome occurred as the result of , 
rapid absorption of the ingested kerosene from the gastroenteric tract and 
its passage by way of the blood stream to the organs and tissues of the body', 
notably to the lungs. Here, as a result of its two-fold action, vascular and 
parenchymal damage occurred followed by' the development of hemorrhagic 
stasis, edema and diffuse lobular pneumonia. In kerosene poisoning it is 
undoubtedly true that the bronchi, bronchioles and alveoli contain kerosene 
both as a result of its hematogenous transfer, and also, in some instances, as a 
result of aspiration. Pulmonary retention of the kerosene occurs because of 
its low volatility, for it does not pass from the lungs readily, if at all, in the 
expired air. As a result of this fact, which has been established experi- 
mentally, increased pulmonary ventilation has no beneficial effect other than 
to prevent anoxia or eliminate' it if already present. Thus, the kerosene 
present in the lungs remains there until removed by other mechanisms and 
acts as a continuing injurious agent, thereby increasing the degree of inflam- 
matory response and greatly diminishing the likelihood that pulmonary dam- 
age will be minimal. 

The probability of aspiration of kerosene in regurgitated gastric fluid 
cannot be denied in most cases of clinical poisoning, but it makes little dif- 
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ference in the over-all pathologic picture except to add to the damage already 
present in any serious case of poisoning. Although the development of acute 
necrotizing lesions in scattered small bronchi is suggestive of direct exposure 
to the irritant, the presence of these presumably characteristic lesions does not 
prove conclusively that the irritant has been aspirated, since very, similar 
pathologic changes can be produced in the lungs of experimental animals in 
which the possibility of aspiration has been completely removed. 

' Pathogenesis 

The pathologic changes caused by kerosene are the result of its irritant 
action. Locally, whether on the skin or the mucous membranes of the oral 
cavity, the respiratory or the gastroenteric tract, it is capable of producing 
severe corrosive lesions accompanied by local exudative inflammatory phe- 
nomena conditioned by the physiologic characteristics of the surfaces in- 
volved. These lesions may be mild or severe depending on the degree of 
dilution of the kerosene and the length of time it is permitted to remain in 
contact with the tissues. Upon its removal healing occurs with complete re- 
storation to normal if the damage has not been too severe. If it has been 
severe, fibrosis and scarring occur and healing is long delayed and frequently 
complicated by secondary pyogenic infections. 

Following absorption there is evidence of generalized toxemia with 
depressant effects on the central nervous system as well as on the other organs 
of the body, notably the liver, kidney and heart muscle. These changes, of 
course, vary with the degree of exposure and if not too severe may be com- 
pletely reversible. Vascular damage consisting primarily of cloudy swelling 
of the intima, media and adventitia, perivascular fluid extravasation and 
occasional collections of monocytes and lymphocytes in the perivascular 
spaces, constitutes the essential lesion in all the viscera. Albuminous degen- 
eration and frequent coagulation necrosis occur in the myocardium, liver and 
kidney. The spleen is acutely congested, contains many phagocytic macro- 
phages and much free hemosiderin. The reticulo-endothelial cells are hyper- 
plastic and the follicles large and active. The most interesting pathologic 
picture is seen in the lungs in severely poisoned cases. It has long been the 
accepted opinion that pulmonary changes occur only when kerosene is 
aspirated, 1 ’ 2> 3 - 4i 5 - 0 and just recently this opinion has been re-affirmed by 
Lesser, Weens and McKey 8 following a clinical, roentgenographic and ex- 
perimental study of the pulmonary manifestations after ingestion and as- 
piration of kerosene. These authors conclude that “the pulmonary changes 
are brought about by aspiration of kerosene into the respiratory tract and 
are not the result of absorption from the gastrointestinal tract with sub- 
sequent excretion into the lungs.” 8 

It is the primary purpose of this paper to refute these statements and to 
demonstrate the two-fold nature of the lung injury in kerosene intoxication, 
t is not uncommon in toxicologic studies to have pulmonary damage 
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from excretion of blood-borne materials following their ingestion, cutaneous 
application, or parenteral injection. 0 ’ 10 

Moon 11 discusses lung injury with the formation of pulmonary edema 
from increased vascular permeability induced in a variety of ways, principally 
by injection of foreign protein, histamine, bile salts, and peptone, and by 
drug poisoning, burns, intestinal obstruction, and by the introduction of 
muscle substance intraperitorieally. From a review of the experimental work 
cited below having to do with the toxicology and pathogenesis of kerosene 
poisoning it becomes apparent that pulmonary damage of this same general 
type does occur in kerosene intoxication. 


Toxicology, Experimental Pathology 


Oral Administration. In experimental animals large oral doses of kero- 
sene caused increased respiration, hypoglycemia, mild' hyperpyrexia (figure 
5), progressive muscular weakness and tremor, followed by marked dyspnea, 




Fig. 5. Effect of a lethal oral dose of kerosene on rectal temperature and blood sugar 

of two rabbits. 


hypopyrexia, and coma frequently resulting in death. Only faint traces of 
kerosene appear in the exhaled air. The lethal dose (LD 50 ) of one sample 
of kerosene was 28.4 ml. per kilogram for adult rabbits, and 20.4 ml. per 
kilogram for adult guinea pigs. The compound was even less toxic for adult 
rats a dose of 28 ml. per kilogram killing only four of 15 animals. Kero- 
sene obtained from other sources displayed approximately the same degree 
of toxicity. Tables 1 and 2 summarize the results on these animals. 

An experiment was carried out to determine whether or not young ani- 
mals of other species show the great susceptibility that appears to exist in 
the case of small children as compared to human adults. The results show 
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Table II 

The Toxicity of One Brand oi WB^Ad^red Oraiiy in One Dose to Adnit 


Number of 
Animals 
Employed 

Dose 

ml/kg 

Per Cent 
of Deaths 

Time until Death 

LDto 

. 

Rabbits 

10 

10 

10 

10 

10.0 

16.0 

24.0 

36.0 

0 

30 

40 

60 

12 hrs. to 6 days 

2 to 5 days 

2 to 10 days 

28.35 ml./kg. 

Guinea Pigs 

10 

4.7 

10 

3 days 


10 

7.0 

10 

3 days 


10 

10.0 

10 

3 days 

20.38 ml./kg. 

10 

16.0 

30 

1 to 8 hours 


10 

24.0 

70 

1 hr. to 3 days 



that young rats are highly susceptible, the lethal dose for 10-day-old animals 
being approximately 7 ml. per kilogram (table 3). However, three-week- 
old rabbits were only little more susceptible than adult rabbits. . 

Skin Application. Three milliliters per kilogram applied to the skin of 
rabbits daily for six consecutive days, without employing a bandage, caused 

Table III 


The Toxicity of Orally Administered Kerosene for Rats of Different Ages 


Number of 

Rats Employed 

Age 

Dose 

ml/kg 

Per Cent 
of Deaths 

Time until Death 

15 

adult 

28 

27 

1 to 3 days 

15 

5 weeks 

28 

66 

1 to 4 days 

15 

10 days 

28 

100 

1 to 3 days 

10 

10 days 

20 

100 

1 to 3 days 

15 

10 days 

10 

100 

2 to 4 days 

10 

10 days 

7 

50 

3 to 7 days 

10 

10 days 

5 

40 

3 to 7 days 


some local loss of hair and scaling and cracking of the epidermis, but did not 
produce evidence of systemic illness. 


. Inti aycnous and Intrupcritoneal injection. -The toxicity of kerosene when 
injected intravenously into rabbits was determined because of the desirability 

0 using this liquid or one with similar properties, as a solvent for certain 
so i substances that were to be administered in this fashion. The dose of 
cerosene was injected into the marginal ear vein at a rate of 0.2 ml. per min- 

Th 1 ui nS i ° f . P01S0mng resembled those seen after oral administration. 

1 he lethal dose is approximately 0.18 ml. per kilogram (table 4). The intra- 

peritoneal mjecttons were made for the purpose of permitting absorption to 
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occur over this large surface while preventing all possibility of intrapul- 
monary aspiration. The lethal dose (LD 50 ) following this means of ad- 
ministration was 6.6 ml. per kilogram (table 5). 

Inhalation. Inhalation exposures were not carried out with animals be- 
cause the low vapor pressure of kerosene makes poisoning by inhalation 
unlikely. 

Table IV 


The Toxicity of Kerosene When Administered Intravenously to Rabbits 


Number of 
Animals 
Employed 

Dose 

ml/kg 

. Per Cent 
of Deaths 

Time until Death 

4 

0.12 

0 


4 

0.18 

50 

5 hrs. to 2 days 

4 

0.28 

75 

2 hrs. to 3 days 

4 

0.42 

100 

1 hr. to 4 days 


Pulmonary Lesions. The pathologic changes produced in the lungs were 
of the same general character whether administration of kerosene was by 
stomach tube or by intraperitoneal injection. 

In order to demonstrate the nature of the pulmonary injury, lethal doses 
of kerosene were injected intraperitoneally in a series of rabbits. These died 
7, 9, 11, 13, 24, 30 and 50 hours after treatment. Gross and microscopic 
examinations were carried out on the lungs of all the animals. T-he patho- 
logic findings were very similar in all instances except that the lesions were 


Table V 

The Toxicity of One Brand of Kerosene When Administered Intraperitoneally in One Dose 

to Adult Rabbits 


Number of 
Animals 
Employed 

Dose 

ml/kg 

Per Cent 
of Deaths 

Time until Death 

LDso 


3.2 

0 


- 

10 

4.7 • 

40 

10 to 13 hours 


10 

7.0 

60 

10 to 20 hours 


10 

10.0 

80 

6 to 18 hours 

6.6 ml. /kg. 

10 

16.0 

80 

6 to 19 hours 


10 

24.0 

100 

7 to 20 hours 

• 


more advanced in those animals in which a greater time interval had elapsed 
between treatment and death. 

On gross examination the lungs were voluminous. The tense, yellowish 
pink and dark pinkish red pleural surfaces were moist, smooth and glistening, 
and the upper lobes were marked posteriorly with dark red subpleural hemor- 
rhagic extravasations. Tremendous emphysema was seen everywhere in 
the crepitant parenchyma, causing irregularity of the pleural surfaces. On 
section the cut surfaces were covered with frothy serosanguineous fluid which 
oozed from the parenchyma, and filled the bronchi and trachea (figure 6). 
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Tig. 6. Lungs of rabbit which received a lethal oral dose of kerosene demonstrating the 
pathologic changes as described in the text. 


Alteration in the pulmonary circulation with evidence of damage to th 
vessel walls was the most uniform and consistent finding on microscopi 

vemlT-!!!!' nf A - CSSelS Y ere aCUtely con S estecI with engorgement of th 
• . * 3 nd capillaries, and frequent hemorrhagic extravasation into th 

interstitial tissue and alveoli (figure 7). Cloudy swelling occurred in a 
coats of the vessels, and very- frequently there was edema*of the adventitl 
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with perivascular collections of fluid occasionally containing exudative cells 
(figure'll). The septa showed evidence of cloudy swelling and were in- 
filtrated with varying numbers of polymorphonuclear leukocytes and fewer 
monocytes (figure 8). Alveolar edema was not seen earlier than 12 hours 
after treatment, but from this time on was an important part of the patho- 
logic picture (figure 9). Frank pneumonic exudate was not discovered in 
any of the sections, although the leukocytic infiltrations were quite extensive 
in the sections from animals that survived for 12 hours or longer. 

The trachea and bronchi of all animals were characteristically altered. 
The mucosa displayed cloudy swelling and contained numerous goblet cells. 
Acute congestion was striking in the submucosal tissue especially in the 
trachea, and the collagenous tissue was swollen and frayed. V arying num- 
bers of monocytes, plasma cells, and lymphocytes were found in collections 
beneath the mucosa and in the perivascular spaces (figure 10). In the later 
stages coagulation necrosis and desquamation of the mucosa were frequently 
seen together with more extensive cellular exudate. 

The picture of tracheal and bronchial damage in these animals bore a 
striking resemblance to that observed in rabbits following inhalation of phos- 
gene and hydrogen chloride. 12 There was also observed the characteristic 
patchwork distribution of emphysema and atelectasis so frequently seen fol- 
lowing pulmonary irritation from inhalation of noxious gases. 

Diagnosis. Since acute poisoning usually follows the accidental ingestion 
of kerosene by small children or infants, the container is commonly either in 
the hands of the victim or lying near by and the sudden attack of coughing 
or choking directs attention to its content. If the child is unconscious, the 
odor of kerosene is readily recognized oil the breath, vomitus or stomach 
washings. 

Clinical laboratory procedures offer little significant information. 4 ’ °’ 9 ’ 11 
If additional confirmation of the presence of shock or impending shock is 
needed, it may be obtained by a study of the blood picture which ordinarily 
reveals an elevated white blood count with increase in the percentage of 
polymorphonuclear leukocytes,' and evidence of varying degrees of hemo- 
concentration as revealed by determinations of the red blood count, hemo- 
globin, hematocrit and whole blood or plasma protein levels. The urine may 
contain albumin, casts and red cells and may retain the odor of kerosene for 
some days. This characteristic odor is also present in the feces. 

Prognosis. In fatal cases of kerosene poisoning death usually occurs in 
from two to 20 hours, but may be delayed in rare instances as long as 48 
hours. The percentage of fatalities varies in several series of reported cases. 
Waring 4 reported two deaths in 23 cases ; Nunn and Martin 0 six in 65 cases, 
and F arabaugh J five in 120 cases. These figures result in an average 
fatality of 6.7 per cent. 

If gastric lavage is instituted promptly and continued persistently at fre- 
quent intervals, most patients will recover rapidly without serious sequelae. 
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Fig. 10. Section from the trachea of a rabbit receiving a lethal dose of kerosene by 
intraperitoneal injection with death occurring 11 hours later. Note extreme vascular en- 
gorgement and edema of tunica propria with scattered inflammatory cellular infiltration. 
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Fig. 11. Section from tlie lung of a rabbit which died 24 hours after, an intraperitoneal 
injection of kerosene. Note capillary congestion, intense edema, and evidence of vascular 
and bronchial injury. 
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If treatment should be delayed or if poisoning is severe, pulmonary ir- 
ritation offers the greatest hazard. This may be characterized by mild 
bronchial catarrh or severe acute pulmonary congestion and edema followed 
by interstitial or alveolar pneumonia. Prognosis is always grave when these 
severe complications are present. This is due both to the depleting effects of 
the systemic intoxication induced by kerosene absorption, and to the under- 
lying lung damage and its continuing extention resulting from the presence 
of kerosene in the lung parenchyma. 

Skin lesions caused by local application of kerosene vary in degree from 
a mild dermatitis to severe third degree burns, the prognosis of which 
depends on the extent of the skin surface involved. 

Lesions produced by intra- or subcutaneous injection of kerosene re- 
quired several months for healing (Waldstein). 

Therapy. Among the chief therapeutic objectives should be the dilution 
of kerosene in the body and its removal as quickly as possible. Both of, these 
conditions are accomplished by immediate and continued gastric lavage using 
large quantities of warm water or dilute baking-soda solution, and con- 
tinuing lavage until the odor of kerosene is no longer detected in the wash- 
ings. These measures also aid in preventing vomiting or regurgitation with 
aspiration of kerosene. Since the severity of the poisoning depends largely 
on absorption from the gastroenteric tract, it may be desirable also to give 
saline cathartics, and high colonic enemas or colon irrigations. 

Cither therapeutic measures should be supportive and designed to prevent 
shock, maintain the circulation and respiration, minimize pulmonary edema, 
and prevent if possible the development of pneumonia. In accordance with 
the clinical indications, the use of hypertonic glucose solution by intravenous 
injection may be of value to the heart muscle and liver and may aid as well 
in the prevention of pulmonary edema. With respect to pulmonary edema, 
hypodermic medication with atropine and ergotamine may be helpful, and 
coramine or metrazol helps in maintaining effective cardiorespiratory func- 
tion. Symptoms and signs of acute anoxia should be immediately combated 
by the efficient administration of oxygen. 

In an attempt to prevent that most serious complication, pneumonia, there 
can be no serious objection to. the use of relatively small doses of one of the 
sulfa drugs, preferably sulfathiazole, sulfadiazine or sulfamerazine. Ten 
grains twice daily for adults, with the dosage for children in proportion, 
should be adequate for this purpose. If pneumonia should develop, the dos- 
age may be adjusted accordingly. In gravely ill patients whole blood and 
plasma transfusions are of great value. 

Since liver damage is not insignificant in kerosene poisoning, measures 
designed to prevent or minimize this complication should be undertaken. If 
conditions permit, a diet should be prescribed containing generous amounts 
of carbohydrate and protein and very little fat, supplemented by cod liver oil 
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concentrate, ascorbic acid, liver extract, thiamin and Brewer’s yeast tablets, 
as advocated by recent investigators of liver dysfunction. 

Summary 

A typical case of fatal kerosene poisoning in a child is reported in con- 
siderable detail, together with the gross and microscopic postmortem findings, 
and the clinical aspects of this type of intoxication are presented extensively. 

The lethal oral dose (LD 50 ) of a series of different commercial brands of 
kerosene was found to be approximately 28 ml. per kilogram of body weight 
for adult rabbits, and 20 ml. per kilogram for adult guinea pigs. By intra- 
venous injection the lethal dose for rabbits was about 0.18 ml. per kilo- 
gram and 6.6 ml. per kilogram when administered intraperitoneally. Young 
rats were found to be more susceptible to the poisonous effects of kerosene 
than adult animals. 

Evidence is presented to support the thesis that in kerosene intoxication 
pulmonary injury may be sustained from the kerosene carried to the lung 
by way of the blood stream, as well as from the direct introduction of the 
fluid into the lungs by aspiration, and that this former route is of great 
importance in the development of the lung damage which results primarily 
from vascular injury. Because of the fact that absorption with consequent 
deleterious systemic effects continues so long as kerosene remains in the 
gastroenteric tract, every effort should be made to remove it as quickly as 
possible in treating cases of kerosene poisoning. 
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SYNDROME OF AURICULOVENTRICULAR 
ACCESSORY PATHWAY * 

By George Kaplan, Major, M.C., A.U.S., and Theodore D. Cohn, 
Captain, M.C., A.U.S., Pittsburgh, California 

The first record of this abnormality was described by Wilson 1 in 1915, 
who believed it to be vagal effect. Wedd 2 reported another such case ’in 
1921 and called it “A— V nodal rhythm.” Hamburger 3 in 1924 reported 
four cases of “intraventricular conduction disturbances with unusual clinical 
features.” 

Wolff, Parkinson and White 4 were the first to recognize this abnormality 
as a clinical syndrome. The possibility of an accessory pathway producing 
this picture was first suggested by Holzmann and Scherf. 5 

Electrocardiographic tracings have the following characteristic pattern:' 

a. Short PR interval. 

b. Prolonged QRS complex 'with slurring. 

c. Usually oppositely directed T waves. 

In a series of 1,672 consecutive electrocardiograms taken at "this hospital, 
this syndrome was observed twice. 

Case Reports 

• 

Case 1. A white soldier, age 21, with three years and eight months service in 
the Army, was admitted to the hospital with a history of periodic paroxysms of pal- 
pitation of three years’ duration. These attacks had a sudden onset at irregular 
intervals of one to six months and a sudden offset. They were associated with 
weakness, profuse perspiration, nervousness and pounding in the chest. Between 
attacks he was able to indulge in excessive physical activity such as football, 
swimming, and boxing without difficulty. The paroxysms came on at any time and 
without any relationship to exercise. There was no previous history of rheumatic 
fever, chorea, or tonsillitis. He had no dyspnea on exertion, except during his at- 
tacks of paroxysmal tachycardia. No member of his family had any symptoms which 
would lead one to suspect the presence of a similar condition. 

Physical Examination. The patient was a well-developed, male adult, 5 feet 
7% in. tall, weighing 142 pounds, whose blood pressure was 138 mm. Hg systolic and 
80 mm. diastolic. Heart: Point of maximum impulse was in the fifth interspace 
within the midclavicular line. The sounds were of. good quality and there were no 
murmurs. The rhythm was regular sinus and the heart rate 84 per minute. There 
was a normal cardiac response to exercise, the aortic second sound was greater than 
the pulmonic second sound. The remainder of the physical examination was normal. 

Laboratory Data. Urine showed a specific gravity of 1.022, no albumin, no 
sugar; microscopic examination negative. Blood Count: Hemoglobin 100 per cent, 
white blood count 7,400, polymorphonuclear neutrophiles 74 per cent, lymphocytes 20 

* Received for publication December 14, 1943. 

From The Medical Service, Station Hospital, Camp Stoneman, California. 
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per cent, monocytes 4 per cent, eosinophiles 2 per cent, blood cholesterol was 158 mg. 
per 100 c.c. of blood; basal metabolic rate minus 5 per cent; sedimentation rate 4 mim 
per 60 minutes by the Cutler method; Kahn reaction was negative. 



Fig. 1. J. P. 

Rate: Auricular 85; ventricular 85. 

PR Interval — 0.10 Sec. 

QRS Complex— 0.12 Sec. 

Rhythm: Regular Sinus. 

P Waves— Upright in I, II and III. 

QRS Complexes — Upright, notched and slurred in I; inverted and slurred in II; deeply 
inverted, slurred and notched in III. 

T Waves— Inverted in I; upright in II and III. 

Lead IV — Initial Deflection positive. QRS 0.12 sec. T waves upright. 

The telecardiogram showed the cardiac silhouette to be well within the limits 
of normal. The electrocardiogram (figure 1) showed a short PR interval with a 
lo n £ QRS complex and oppositely directed T waves. This patient had practically no 
disability because of his great capacity for physical work without precipitating an 
attack. 
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Case 2. A white soldier, age 28, was admitted to the hospital in an acute at- 
tack of paroxysmal auricular tachycardia. The patient was dyspneic, apprehensive, 
with a cold clammy perspiration and an ashen gray pallor to the skin. His heart 
rate was 210 per minute and the sounds were booming in character. Ocular pressure 



Fig. 2. R. W. 

Rate: Auricular 75; ventricular 75. 

PR Interval — 0.10 Sec. 

QRS Complex — 0.14 Sec. 

Rhythm: Regular Sinus. 

P Waves — Upright in I, II and III. 

QRS Complex — Upright, notched and slurred in all leads. 

T waves — Inverted in I, II and III. 

Lead IV — P waves diphasic. Initial deflection positive. QRS 0.14 sec. T waves upright. 

caused an immediate cessation of the attack. The patient gave a history of very 
frequent attacks, of "palpitation” for the past five years. These paroxysms were 
brought on by slight exertion such as a short hike and lasted 30 minutes to 24 hours. 
An attack could be produced at will. Ocular pressure would invariably stop the 
attacks. Between the attacks he was free of symptoms and felt well. 
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• 

Previous history did not reveal rheumatic fever, chorea, or tonsillitis. No mem- 
ber of his family had any symptoms which would lead one to suspect the presence of 
a similar condition. 

Physical Examination. The patient was an adult, white male, 5 feet 9 in. tall and 
weighing 150 pounds. Heart: Point of maximum impulse was in the fifth interspace 
within the midclavicular line. The rhythm was regular sinus, and the rate 74 per 
minute. There were no murmurs, and there was a normal cardiac response to 
exercise. The aortic second sound was greater than the pulmonic second sound. 
Fluoroscopic examination of the heart in all positions revealed a normal cardiac 
silhouette and no enlargement of any chamber. The remainder of the physical ex- 
amination was normal. 

Laboratory Data. Urine and blood counts were normal ; Kahn reaction was 
negative. Basal metabolic rate minus 14 per cent. The electrocardiogram (figure 
2) showed a short PR interval with a long QRS complex and oppositely directed 
T waves. This patient was definitely disabled because of the ease with which an 
attack developed. 


Discussion 

Aberrant conducting tissue bridging the right auricle and ventricle and 
known as the right lateral bundle was described by Kent . 6 The most reason- 
able explanation of this syndrome was advanced by Wolferth and Wood . 7 ’ 8 
According to their concept, the impulse originates in the normal pacemaker 



Fig. 3. Schematic drawing showing relation of accessory pathway to the normal 

conduction system. 
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(sino-auricular node). It traverses the short distance to the accessory 
pathway (figure 3), thus causing the short PR interval. By arriving pre- 
maturely in the musculature of one ventricle it produces the pattern of a 
bundle branch block. This explanation is enhanced by the experimental 
work of Butterworth and Poindexter, 0 who by short-circuiting the impulse in 
animals, produced a typical electrocardiographic tracing of this syndrome. 
Wood, Wolferth and Geckeler 10 demonstrated histologically an accessory 
Bundle of Kent in a case of “Short PR Interval and Long QRS Complex.” 

The electrocardiogram of the patient in case 2, taken- during one of his 
attacks (figure 4), shows paroxysmal auricular tachycardia with a normal 
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Fig. 4. Auricular paroxysmal tachycardia rate 210, followed by a long period of asystole 
and return of normal sinus rhythm via the accessory pathway. 


QRS interval of 0.06 second. This is in accord with the concept advanced 
that the Bundle of Kent is unable to carry the rapid succession of im- 
pulses and thus these impulses now traverse the normal cardiac pathways. 
With eyeball pressure the paroxysm ceased and after a period of asystole 
the impulse resumed its pathway through the Bundle of Kent. Another 
strip of electrocardiogram (figure 5 1 ) shows the temporary cessation of, the- 



Fig. 5. Paroxysmal auricular tachycardia rate 200, short period of asystole followed 
by (a) one heart beat through the accessory pathway, then (£>) three heart beats via the 
normal pathway followed by a resumption of the auricular paroxysmal tachycardia. 

paroxysm followed by one impulse ( a ) via the Bundle of Kent and then 
three successive impulses ( b ) through the normal conduction pathway of the 
A. V. node and A. V. bundle, producing a normal PR interval of 0.16 second 
and a QRS complex of 0.07 second with normally directed T waves. This 
is followed by a resumption of the paroxysmal auricular tachycardia. 

The frequency of paroxysmal auricular tachycardia in this syndrome is 
explained by retrograde impulses passing from the ventricle through the 
normal conduction pathway and setting’ up an ectopic focus in the auricle. 
Butterworth and Poindexter 0 experimentally produced paroxysmal auricular 
tachycardia in the cat’s heart by retrograde impulses. This concept is also 
advanced by Wolferth and Wood. 8 
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Summary 

1. Two cases of “syndrome of auriculoventricular accessory pathway,” 
occurring in young adults with no clinical cardiac disease, are, described. 

2. Short PR interval and long QRS complex are the characteristic elec- ' 
trocardiographic findings. 

3. The mechanism of this anomaly is discussed. 

4. The clinical syndrome is characterized by repeated attacks of paroxys- 
mal auricular tachycardia. 
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THE SYNDROME OF PAROXYSMAL TACHYCARDIA 
WITH SHORT P-R INTERVAL AND PROLONGED 
QRS COMPLEX, WITH REPORT OF 
TWO CASES * 

By Julius R. Pearson, Captain, M.C., A.U.S., F.A.C.P., and Albert 
W. Wallace, Lt. Colonel, M.C., A.U.S., F.A.C.P. 

That type of paroxysmal tachycardia associated with a short P-R 
interval and prolonged QRS complex has long provoked the empirical query 
of the anatomist, physiologist and clinician alike. The comparative paucity 
of cases and the diversity of conclusions have made for difficulty in final 
interpretation of this unusual entity. Since Wilson’s 1 original description 
in 1915, much has been added to crystallize it, and each new work presented 
has stimulated further investigation in an effort to arrive at complete clari- 
fication. 

In 1893, Kent, 2a ’ b working with mammalian hearts, paved the way for 
the most acceptable theory on the mechanics- of this anomaly, by exposing 
accessory auriculoventricular conduction bundles. In 1913 and 1914, 
he 2c> d ’ e ’ f> fi demonstrated that muscular bridges, connecting the auricles and 
ventricles, occasionally were to be found in the human heart, which could 
transmit an impulse independently of the bundle of His. Glomset and 
Glomset, 3 in their study of mammalian and human hearts, have substantiated 
the existence of myoneural bridges scattered abundantly over the atria and 
between the auricles and ventricles in the auriculoventricular groove. Very 
recently, Wood, Wolferth and Geckeler 4 have examined the heart of an in- 
dividual who, in life, demonstrated the syndrome of “paroxysmal tachy- 
cardia with short P-R interval and prolonged QRS complex,” and who died 
in the last one of these attacks. The heart presented no gross abnormality or 
evidence of disease, but serial microscopic sections of the auriculoventricular 
groove in the position at the right lateral border of the heart, as originally 
demonstrated by Kent, showed muscular bridges connecting the auricle and 
ventricle. Still further credence to the tenet that these myoneural con- 
nections form the pathway for aberrant conduction to produce the abnormal 
electrocardiograms is supplied in the recent experimental work of Butter- 
worth and Poindexter, 5 ’ 0 who short-circuited the normal auricular conduc- 
tion system by leading' off electrical impulses from the auricle, amplifying 
them, and using them to stimulate the ventricle. They reported that “the 
auricular contractions remained perfectly constant, but by turning the 
amplifier on and off, the abnormal complexes of the short P-R — wide QRS 
type could be produced at will.” 

Before any physiological explanation for the syndrome can be studied, 

* Received for publication February 19, 1944. 
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and because it has been attributed by some to extracardiac factors, it is well 
to mention briefly some of the responses of the heart to stimulation by its 
afferent nerves or by various affecting drugs. The cardio-inhibitory vagus 
nerve is the heart’s principal .brake ; the right vagus mainly subjects the sino- 
auricular node; the left similarly, but to a lesser degree, controls the auriculo- 
ventricular node. Each node also receives a partial nerve supply from the 
opposite side. Right vagal excitation leads to slowing or complete cessation 
of the auricular beat, with subsequent slowing of the ventricular beat. 
Stimulation of the left vagus leads to ventricular retardation by depressing 
auriculoventricular conduction and interfering with the auricular impulses. 
Both nerves constantly exhibit a certain amount of reflex tone which de- 
pends on “afferent impulses flowing to the vagus center along the sinus and 
aortic nerves.” 7 Large doses of atropine frequently paralyze the vagus and 
eliminate its tonic effect, with resulting escape of the heart at greater speed. 
The carotid sinus is an important secondary regulator of the heart rate, and 
pressure upon it produces a stimulating vagal effect and decreases the heart 
rate. Acetyl-beta-methylcholine chloride causes only slight depression of 
the sino-auricular node, but acts mainly to depress auricular muscle, the 
auriculoventricular node and the bundle of His . 8 The supraventricular 
action of digitalis usually stimulates the vagus and increases the excitability 
of the carotid sinus. These actions can be negated by atropine. Also, 
digitalis has a direct action on the conduction bundle, depressing conduction 
therein, and this action cannot be annulled by atropine. Quinidine is a gen- 
eral protoplasmic poison which prolongs the refractory period of the sino- 
auricular node and depresses conduction in the auriculoventricular node like- 
wise, thus depressing the speed of the impulse formation and conduction. 
This slowing is not under vagal influence because it occurs after the admin- 
istration of atropine, and this drug has no ability to alter the auriculoven- 
tricular block caused by the quinidine. All of these observations were per- 
tinent in our experiments to be described below. 

The anomalous conduction involves consideration of both extra and 
intracardiac mechanisms. The most comprehensible, though not unanim- 
ously accepted, theory is the one presented by Wolferth and Wood 0 and by 
Holzmann and Scherf . 10 These workers propounded a short-circuiting of 
the auriculoventricular node via accessory auriculoventricular bundles to ex- 
plain the lessened auriculoventricular conduction time. The asynchronous 
beat of the ventricles and prolonged QRS complex they attributed to the 
stimulation of first one ventricle, and then to the other via septal-muscular 
conduction, rather than to the simultaneous conduction through the bundle of 
His and its ramifications. As to the clinical expression of paroxysmal tachy- 
cardia, they assumed a retrograde conduction over the accessory auriculo- 
ventricular path, causing a reentry phenomenon in the auricles, and producing 
to all intents and purposes a circus-like movement at a rapid rate. This 
prophecy is brought a step closer to acceptability by the discovery of Wood 
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et al., 4 ill 1943, of such anatomic muscular bridges at the right lateral border 
of the heart in an individual who, in life, presented the syndrome,- thus 
supplying the keystone to the bridge between the clinical and anatomico- 
physiological aspects of the problem. . , 

Other theories are worthy of review, though none has stood the test of 
time nor has had as many adherents as have the champions of the accessory 
pathway. Wilson 1 concluded that the "vagi were partially responsible for 
both the change in location of the pacemaker and the abnormality of the 
ventricular complex.” Wolff, Parkinson and White, 11 who clearly estab- 
lished the syndrome, and for whom it was named, first assumed a functional 
bundle branch block. White has forsaken this assumption for the accessory 
pathway theory. Parkinson, with Hunter and Papp, 12 later believed that the 
anomalous beat arose near, but not within, the sinoauricular node, and that 
the normal ventricular complex was interfered with by a ventricular extra- 
systole which arose prematurely and low in one bundle branch. Holzmann 
and Scherf 10 suggested, and Cossio, Berconsky and Kreutzer 13 further 
hypothesized that the abnormal conduction was the result of excitation of 
a' hyperirritable ventricular focus by the auricular systole. Tung 14 stated 
that “vagal influence or aberrant distribution of the vagi may be responsible 
for (the functional) ventricular block in healthy subjects. Release of vagal 
tone may produce a reversion of the abnormal to the normal mechanism.” 
Recently, Scherf 15 mentioned another possibility in the assumption of a 
“functional longitudinal dissociation of the auriculoventricular system of the 
mammalian heart.” Katz 10 suggests several possibilities, viz., first that the 
conduction represents “nodal rhythm or tachycardia with aberrant conduc- 
tion,” the cause “probably similar to that seen in premature auricular, systoles 
except that the aberrant by-pass remains fixed as long as the impulse arises 
in the A-V node”; second that “a region of block develops in the interven- 
tricular septum so that the electrical effect of stimulation of the septum, nor- 
mally recorded as an isoelectric period, becomes apparent” with the presup- 
position of “a region with a refractory period longer than normal located 
near the base of the septum, which alters the electrical resultant; third that 
“there is a direct path between the sinus node and the ventricle, which permits 
the impulse in part to pass quickly by the A-V node,” “the impulse so con- 
ducted shares the control of the ventricles with the impulse transmitted in the 
usual way.” It is apparent in the study of the work of all these men, that 
there is an element of acceptability in each of their varying theories. To 
the present, each successive worker on this problem has presented electro- 
cardiographic data to illustrate his interpretations. 

In spite of the fact that there is a difference of opinion on the physiologi- 
cal basis for the syndrome, all do agree on its clinical aspects. It may occur 
at any time from infancy to old age, in either sex, but to date, most of the ' 
reports have been in males, and may be associated with an otherwise normal 
heart or a concomitant cardiovascular or renal, lesion. The paroxysm may 
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come on while the patient is at rest, or after strenuous exercise, or emotion, 
or may even be an expression of allergy. 17 The palpitation may not make 
itself evident, the syndrome may be found accidentally by electrocardiogram, 
or it may be the presenting feature. Usually the tachycardia is of the simple 
auricular type, but, rarely, it is on a basis of paroxysmal auricular fibrillation 
or flutter, or paroxysmal ventricular tachycardia. 18 ’ 10 The history is com- 
monly that of many years’ duration with remissions. The diagnosis is ap- 
parent at a glance at the electrocardiogram when the features of the abnor- 
mal conduction are present, namely, a short P-R interval with a prolonged 
QRS complex which resembles bundle branch block of left, right or inter- 
mediate type. In some of the cases, vagal influence is capable of altering this 
electrocardiogram ; in others, no effect is noted. The anomalous conduction 
may persist independently or in spite of all efforts to convert it to normal, or 
it may vary unpredictably as a result of spontaneous correction, vagal stimu- 
lation or medication with digitalis or quinidine. • Previous to the case re- 
ported in 1943 by Wood et al., 4 it was believed that, of itself, the syndrome 
was probably a benign one, incapable of producing myocardial damage if 
the bout of tachycardia did not persist too long, and better left without medi- 
cation, provided the patient was acquainted with all the facts. 

Among inductees in the United States Army, tachycardia, and its usual 
clinical counterpart, palpitation, are frequently presented for study. Two 
cases of this rare syndrome of paroxysmal tachycardia with short P-R inter- 
val and prolonged QRS complex appeared in a representative group of 
soldiers with cardiac disturbances. In one, the aberrant conduction pattern 
could be converted to the normal; in the other, the change was never seen 
spontaneously and could not be effected by any experimentation. 

Case Reports 

Case 1. The first patient was a young man of 30 years, who complained of 
bouts of palpitation occurring since childhood, after exertion, emotion, or often while 
at rest, and rarely, also when hungry. These touts were usually self-limited, and 
he never consulted a physician about them. The present attack had started on the 
day previous to his coming under the observation of one of us (J. R. P.), following 
mild exertion and excitement, but ceated on the same night without any medication or 
interference. His heart rate during the paroxysm was about 260 per minute. On 
the next day he was asymptomatic, and his electrocardiogram showed upright P waves, 
P-R 0.08 second, slurring of the ascending limb and notching of the QRS in all limb 
leads, depressed ST segments, and inverted T waves (figure 1). 

Beginning with standard tracings similar to these, the subsequent experiments 
recorded and discussed here were carried out. 

Exercise caused mild increase in rate, but produced no change in the shape or 
tiriie-relationships of the individual waves. This agrees with the findings of Roberts 
and Abramson -° and with those of Fox, Travell and Malofsky, 21 but varies with those 
of Wolff, Parkinson and White, 11 who were able to abolish abnormal complexes -by 
exercise and cause reversion to normal conduction, and with those of Bishop, 22 who 
was able to cause fleeting changes resembling the normal after exercise. 

Tracings were then made with the body in various positions and under the in- 
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fiuence of high and of low oxygen tensions, all without resulting alteration in the 
contour of the waves or the conduction pattern. 

Indirect vagal stimulation by carotid pressure did not change the electrocardio- 
gram with the exception of a mild slowing of the rate. This was more noticeable by 
pressure on the right than on the left carotid, and this finding is comprehensible 
since the right vagus controls the sinoauricular node. As has been pointed out, the 
left vagus controls the auriculoventricular node, which is not traversed by the anom- 
alous impulse. (Carotid pressure likewise had little effect on the normal conduction 
pattern later obtained by quinidinization.) The inability to convert the abnormal 



Fig. 1. 4/7/43. Tracings made on the day after the bout of paroxysmal tachycardia. No 

medication had been given. 

graph to the normal by vagal stimulation thus differs from the findings of Wedd 23 and 
of Sigler , 24 and corroborates those of Roberts and Abramson and more recently of 
Fox et al. 

Vagal paralysis by atropine had no effect on the curves and merely caused an 
increase in the heart’s speed. This agrees with the reports of Roberts and Abramson, 
Bishop, and Butterworth and Poindexter, but differs from that of Fox et al., who 
produced shortening of the QRS complex with the increased speed, and from that 
of Wilson, and Wolff et al., and Tung. Wilson originally stated that the “abnormal 
rhythm, when spontaneously present, could be converted into the normal rhythm by 
the administration of atropine in doses sufficient to paralyze the vagi.” 
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In the series of experiments with drugs having effect on the myocardium, the 
conduction system and the sympathetic-parasympathetic nervous systems, none caused 
any change from abnormal to normal conduction except quinidine sulfate. Prostig- 
mine had no effect after atropine. Adrenalin, theophylline, ergot and morphine each 
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slowed the heart rate moderately but did not alter the complexes in time-ratios or 
contours. Amyl nitrite caused only an increase in rate. Fox et al. have recentlv 
demonstrated a flexibility of the QRS under the influence of these drugs which was 
not confirmed here (figure 2, composite). 
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Tracings made under the influence of a full clinical dosage of digitalis (18 c.u. 
in six days) showed practically no change in the complexes except for ' marked 
slowing of the rate to SO per minute, a sinus arrhythmia, somewhat lessened voltage, 
slight slurring of the ascending limb of R and lowering of the initiation of its de- 
scending limb in Lead II, rounding of the ST segments, and in Lead III, one complex 
which is reminiscent of those in Lead II (figure 3). This was a typical physiological- 
electrocardiographic demonstration of the action of digitalis in full dosage, showing 
a restraining effect on the sinoauricular node, depression of conduction through the 
auricular muscle, and direct action on the conduction bundle. Scherf and Schon- 
brunner 25 found in one case that digitalis in large doses abolished the abnormal QRS 
complexes for three weeks, and suggested that the accessory pathway was more sus- 
ceptible to digitalis than was the bundle of His. Apparently the findings in our ex : 




lllillilnSi 


. „ J " * — — 

, * v* » 4 i m. _ . 

►4 *»•***** »*»§«»< 




.liv:::’ 

it:::: 



ittiSJSHKHk — ItilSSS 

— M * • * — - — -- 


• • 4»0«H 4*4 P4 4»» 

iKilitssirtrsKJHUKSjjjMHfsijn.iii, 




■»»«» ■ 44 4 4 ^ 4 ' 

«* :iU irtri i:«i IlS: Hf! j || j|; f f iii 




»»<*««»»»*' 


UPlnfHfP 




IP™ 

. *■«»¥■» II .« •* hMft 4* Pit 44.ft«94. 44»«i»i*< . 




!£{*•***• «* 


Hff 


p!SK:J5SSans«s::a*::tss 

pnhsani 

ifPIPjp™ 




jji i ji j j jiiji jiiir !3j»j jjsj jsjjjjs************* 

.4 {» W 15!al!«al^Iaa!^!al!a!^•^aI!|J••a••a’-*P , < fJi* U 

“i-i. »•»**•»»« -•••»#»«4«4»» a»|» »»»4»» ,,MMaMt«aniik4ii 

»''4*%»44»»4»*4»»»f»4*»*.- ' ii 41, y4»4*444»44»*»44««**4| 

»»»4*4*4»»4 44 4t»»»44*f»»»» 4. m .«4.ai»«iMafV»ift.,..i, 
t{r£ia»iaatal»aa*<)»>»Maa>ia>tl>i»a « *»*■»•'»»»»»*«»- - - r - 

J»*JJ4jj^4**'5J*4{4*4»ji*J**4»444»»***»f*J4i«%«*4»i»»» 


triHHH.IIOMIiUiij'liSHtijiilisliilsHiHsIlbHsUMilHinjinullHHJKHIISJsSH/iTsiisIlHi 




l>U> .aim* 

a«aaa> »»»■ f>aaa<»aaai*aaaMa*i«lata>utMM( 



ssS»«|||^sai||g||||g||||t|||sjji;jfJiil?tstss;jJi|S||||||||||g|bRTU| 


!»WKK»iV«>5is«gjjiai:::is!t!: 

-si -M ! uVjfensHH^jliaJtHan-jiaUnSiaH OHhiU: «SISa. Jsp Hs!^ 


taitatSaritssS: 


iilhViPlMillPii! 


ltg v .i;j; 






*!S*55if «4rJ*?»»?2J**4****^******* f *** < 


HHfHisHsiHSH; : 

** * *3 * t» * *»*« mu * * 


Fig. 3. 


After 18 cat units of digitalis had been given in a period of six days. 
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sensitivity, in four repeated doses of gr.v each. One hour later his electrocardiogram 
showed changes to the normal type of conduction (figure 4). The tracings showed: 
upright P waves in limb leads; P-R 0.16 second; QRS 0.06 second; deep S in Lead I, 
small S in Lead II; small Q in Lead III; ST practically isoelectric; T diphasic in 
Lead III, otherwise upright. At this time the total length of the P-T was about 0.48 
second whereas on the first day the abnormal conduction measured about 0.44 second. 
The normal conduction was permitted to revert to the abnormal on the same day 
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Fig. 4. Alter quinidine sulfate, given in gr. v doses every two hours for four doses. 

The tracings were made one hour after the fourth dose. 

merely by discontinuing the quinidine, and at a later date reconverted to normal by 
repeating the experiment. Again indirect vagal stimulation by carotid pressure, and 
\<iga atonia by atropinization were produced, but no change to the abnormal type of 
conduction occurred, and no alteration of this picture’s time-ratios or contours was 
observed. The conversion of the unusual tracings to the normal type by quinidine 
agrees with the work of Roberts and Abramson, 20 Wolferth and Wood, 8 and Levine 
and Beeson. 18 The first authors reasoned that the lower level of development of 
tlie anomalous conduction tissue made it more easily responsive to depressants like 
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quinidine than was the bundle of His. Wolferth and Wood, however, argued that 
the quinidine also caused reduction of myocardial irritability in general, and that “this 
therapeutic result cannot be used as an argument in favor of the' hypothesis of an 
accessory pathway of conduction.” This denial cannot be accepted without reserve 
in the face of the failure to convert the abnormal conduction to the normal after our 
experiment with acetyl-beta-methylcholine chloride and atropine followed by quinidine, 
which will be discussed below. 
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Fig. 5. Lead II in each tracing. ( A ) Standard. (B) 1 minute after mecholyl sub- 
cutaneously. (C) 5 minutes after mecholyl. ( D ) 2 minutes after atropine intravenously. 
(£) 20 minutes after atropine. 


After a four day rest period to eliminate quinidine from his body, a standard set 
of tracings was made. The PR measured 0.08 second, the QRS, 0.12 second. His 
blood pressure was 110 mm. Hg systolic and 60 mm. diastolic, and his heart rate, 90 
per minute. Immediately thereafter, he was given 0.2 gm. acetyl^ -beta-methyl- 
choline chloride subcutaneously. There was full clinical response, but with moderate 
tachycardia (120 per minute) instead of the expected slowing, and but little change 
in blood pressure (100 mm. Hg systolic and 50 mm. diastolic). The entire picture 
of flushing, lacrimation, salivation, profuse perspiration and respiratory bubbling was 
terminated by the intravenous injection of 0.0012 gm. atropine sulfate. His blood 
pressure rose at once to 170 mm. Hg systolic and 100 mm. diastolic, and his heart rate 



Fig. 6. During attack of paroxysmal tachycardia (above) and immediately after its 

conclusion (below) . 

. to 130 per minute. The only alteration in the graphs resulting from the mecholyl was 
a s F depression of the descending limb of the R wave and a similar depression 
oi t le ST segment. The atropine, however, banished this effect, and 20 minutes after 
the atropine had been given, the tracings did not differ from the standard except for 
sight rounding of the ST segment. The PR measured 0.08 second and the QRS 
0. 0 second; the PT was 0.04 second shorter than the original standard (figure 5)! 
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segment. He was again rested and reestablished to normal conduction on the next 
day with the simple method of quinidinization. On subsequent days, quinidine was 
given at -longer intervals, but apparently this longer spacing could not convert the 
aberrant conduction to normal, for he was never found in the latter on such a regime. 
After the second mecholyl-atropine experiment, quinidine was able to cause conversion 
to the normal conduction pattern. Just before he was discharged from the hospital, 
the patient had a bout of tachycardia which terminated spontaneously before any 
more than a four-lead electrocardiogram could be made. See figure 6 for tracings 
made during and immediately after this attack. 

Case 2. The second patient was 26 years of age. He stated that he had begun 
to have bouts of palpitation, associated with shakiness and dizziness, five years before 
he came under our observation. These attacks usually occurred in the latter part of 
the day, when he was tired from his work, and were usually relieved by merely rest- 
ing for about 20 minutes. They continued intermittently for about one year and dis- 
appeared thereafter under a regime of lighter work and long rest periods. However, 
following induction into the Army and resumption of a more strenuous physical pro- 
gram, the bouts returned during exertion and were also associated with considerable 
precordial pain. Physical and roentgenographic examinations disclosed no abnor- 
malities. His blood pressure was 130 mm. Hg systolic and 76 mm. diastolic; sedi- 
mentation rate 11 mm. and 5 mm. in one hour; circulation time 12 seconds; serologic 
reactions, blood count and urinalysis normal. 

His electrocardiogram showed the typical characteristics of the short P-R inter- 
val and prolonged QRS complex. The P waves were upright; P-R 0.10 second; QRS 
0.16 second; deep S in Lead I; tall, slurred, upright complex in Leads II and III; 
depressed ST-T segments in all. Carotid pressure, alternately over both sides,' pro- 
duced no change in the tracings. The atropine, quinidine-atropine, and mecholyl- 
atropine experiments previously described in case 1 were repeated without effecting 
any marked change in the characters. Quinidine caused temporary increase in slur- 
ring, slight rounding of the ST-T segments, and slight slowing in the rate. Mecholyl 
caused increase in the rate, but this slowed after atropine. Digitalis in huge doses 
(53 c.u. in nine days) had little effect clinically, and did nothing to the tracings ex- 
cept to depress further and round the ST-T segments. In short, the existing time 
ratios of the P-R and QRS characters remained unaltered throughout all manipula- 
tions. 

« 

Comment 

Wolferth and Wood object to the Wolff, Parkinson and White hypo- 
thesis of bundle branch block because “patients who have both normal and 
abnormal complexes are likely to show the same interval between the begin- 
ning of the P wave and the end of the QRS complex in both.” Roberts and 
Abramson also agree with this objection since, in their case, the P— S distance 
in both abnormal and normal tracings was practically the same — 0.274 to 
0.279 second. The findings in our work also deny the bundle branch block 
theory, but on different grounds. When a bundle branch block exists, its 
P-S interval is longer than the normal. The P-S distance in the abnormal 
conduction pathway in the first case showed a time interval of 0.20 second, 
and in the normal (under influence of quinidine) of 0.24 second, at practi- 
ca ly all speeds. During the paroxysm of supraventricular tachycardia, how- 
ever, the P-S was 0.08 second, and quickly thereafter returned to 0.20 second 
with reversion to aberrant conduction and cessation of the paroxysm. In 
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the second case, the P-S interval remained at 0.26 second under all circum- 
stances. 

The Hunter-Papp-Parkinson hypothesis of partial dislocation of the pace- 
maker from the sinoauricular node, and interference with the normal ven- 
tricular complex by a premature beat arising low in one bundle branch is very 
unpredictable. It is dependent upon a similarly abnormal expectation that 
the two impulses constantly maintain a sequential time relationship with each 
other, for short or long periods of time, at every possible total speed, and 
during any other mechanism of the heart. However, anything which would 
change the regular firing of the impulse from the auricle would not neces- 
sarily interfere. with the lower impulse, and there should then appear an im- 
print of the latter at a varying relationship with the former. Each total 
complex should, therefore, differ in contour and time relationship. This is 
not borne out, however, by a perusal of our record made under the influence 
of full dosage of digitalis, in which an arrhythmia was produced, but in each 
beat the QRS complex follows sequentially the P wave without any variation. 
Even a dissimilar beat in Lead III shows the same relationship of waves and 
times as in the remainder of the tracing. Again, under the influence of 
various other drugs used, or mechanical means tried, to alter the complexes, 
the same P : QRS appears. In the works of Roberts and Abramson and of 
Moi'a and Inchauspe, 20 and very recently in that of Clagett, 17 there are trac- 
ings in which the patients, without any treatment, showed a spontaneous 
transition from the abnormal complex to alternate groupings of abnormal and 
normal complexes. Here, too, there was no disturbance of the P-QRS re- 
lationships in alternate complexes or in sequential complexes — a feat truly 
remarkable if this were left to the chance mechanism suggested by Hunter 
et al. 

Against the theory of functional bundle branch block with auriculoven- 
tricular nodal rhythm is (a) the maintenance rate of the heart in our patients, 
which is about double that usually found in this type of retrograde conduc- 
tion, (&) the complete independence of these hearts of vagus stimulation and 
inhibition, and (c) the freedom from digitalis influence of the time intervals 
of the individual elements of the electrocardiograms. These facts reason 
against any possibility of hyperirritability of the junctional tissue which 
would be expected in auriculoventricular nodal rhythm, and point rather 
to a state in which the tissue and node are more refractory to stimulation than 
usual. 

As for the hypothesis of Holzmann and Scherf, later reiterated by Cossio 
et al., that the auricular systole mechanically excited a hyperirritable focus 
in the ventricle, the best answer is forwarded first by Wolferth and Wood, 8 
who point out that such a phenomenon “has never been observed in patients 
with heart block, and never been achieved experimentally, nor ever observed 
or produced in animals.” No further conflict on this point can arise follow- 
ing the animal experimental work of Butterworth and Poindexter, who 
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could cause the inscription of tracings of the short P-R- interval and pro- 
longed QRS complex by applying the input electrode at any point in the 
auricle and the output electrode at any site in the ventricle. According to 
this, all points in the ventricle were hyperirritable, which would, therefore, 
negate the hypothesis. 

Several observers have shown tracings in which the character of the P 
wave is altered in certain complexes, notably before the aberrant ones and 
before occasional extrasystoles. In addition, there has appeared a. change 
in the P-R time interval. The explanation seems to be readily supplied by 
the anatomical evidence that the sinoauricular node is made up of an exten- 
sive network of interlacing fibers, from any part of which the impulse may 
originate, the closer to the ventricle, the shorter the P— R interval and the 
more apt is the P wave to vary from the normal. In their animal experi- 
ments, Butterworth and Poindexter could regulate the length of their P— R 
intervals by lessening or increasing the distance of the input electrode of 
their amplifier from the region of the sinoauricular node. Furthermore, 
with the recent demonstration of Wood et al., of at least three muscular 
bridges connecting the auricle and ventricle in the heart of a patient who had 
the abnormal conduction pattern,, it is very possible that all were capable of 
conduction, and from varying distances from the sinoauricular node. This 
would very easily account for minor changes in the P-R interval and P wave 
in other cases. In our tracings made when the patient was thoroughly digi- 
talized (figure 3), there appears in Lead III one abnormal beat simulating 
the character of those found in Lead II, which probably represents an impulse 
from another focus, and may, therefore, be interpreted broadly as an extra- 
systolic auricular beat. This shows a P wave just like the others, P-R, 
QRS, and a total P-T interval of exactly the same length in each beat. In 
this example, it is possible that the digitalis prevented the shortening of the 
P-R interval. 

Concerning the ventricular portion of the tracings, the most frequently 
reported type is that resembling left bundle branch block, although graphs of 
right bundle branch block, as in our second case, and of intermediate stages 
of partial intraventricular block have also been demonstrated. Pardee 27 
raised an element of doubt as to tire existence of an auriculoventricular ac- 
cessory pathway which could cause the inscription of an electrocardiogram of 
the type of the right bundle branch block. Wolferth and Wood considered 
the right ventricle as the site for the completion of the short-circuiting path- 
way, later revised their opinion and concluded that the accessory conduction 
tract led directly to the left ventricle, and recently examined a heart in which 
the connections -were as they originally stated. However, the experimental 
findings with amplification of Butterworth and Poindexter seem to answer 
these equivocations, for they reported that with the input electrode in the 
region of the sinoauricular node and the output electrode on the right ven- 
tricle, curves of left axis deviation were inscribed (this is in accord with the 
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electrocardiographic findings in the above mentioned heart), and that with 
the output electrode on the left ventricle, tracings of right axis deviation were 
obtained. It is reasonable to expect that the bizarre conduction pattern may 
establish a fixed pathway across any of the myoneural bridges connecting 
the auricles and ventricles in the auriculoventricular groove that were found 
by Kent, and by Glomset and Glomset, and by Wood et al. anatomically. 

To this point, all the theories except the one presented by Wolferth and 
Wood have been briefly discussed. Very little can be culled from the 
writings antagonistic to the accessory pathway hypothesis, and all objections 
that have been raised to it are overcome in an analysis of such contrary evi- 
dence. Pardee’s question as to the existence of a pathway to produce a con- 
figuration of right bundle branch block is anatomically answered by the find- 
ings of Glomset and Gloniset, and by Wood et al., and' experimentally, by 
the amplifier work of Butterworth and Poindexter. This similarly elim- 
inates Tung’s objections as to extra-auriculoventricular connections and im- 
pulse transmission. Hunter, Papp and Parkinson denied its accuracy, partly, 
on grounds of inconstancy of the contour of the P wave and variation in that 
of the major complex. Wolferth and Wood have held, however, that the 
contour of the P wave is constant. Butterworth and Poindexter have ex- 
perimentally found it to be constant. In any event, it is not actually im- 
portant in interpretation of the mechanism of ventricular stimulation. Any- 
variation may further be interpreted as effects of the manoeuvers and drugs . 
given to study the reactions of the stimulation and inhibition of the sym- 
pathetics and parasympathetics. In our own study the reactions are similar, 
and this deduction is likewise borne out. The argument that Hunter et al. 
presented regarding tire fact that only two types of QRS should be present 
if the accessory pathway theory is correct — one for the aberrant conduction 
and one for the normal conduction, with no intermediate types — has been 
similarly answered by Wolferth and Wood as representing degrees of in- 
verse variation in conductivity of the accessory tract and the bundle of His, 
and a shifting pacemaker from a focus in proximity to the sinoauricular 
node to one at a lower* level, nearer the auriculoventricular node. Our 
tracings made during and immediately after a paroxysmal attack show this 
shift in Lead III, as the heart was apparently recovering from the tachy- 
cardia and reassuming the “normal” aberrant pathway of conduction. 
However, there was an omission of the intermediary type of the QRS in 
the sudden change from abnormal conduction to the normal under the in- 
fluence of quinidine. 

On the cause of the tachycardia, an interesting theory was first presented 
by deBoer 28 in 1923. He suggested the existence of an auriculoventricular 
bundle which formed one link in a path over which a continuous movement 
of the impulse proceeded from auricle, to bundle of His, to ventricle, to 
bundle of Kent, to auricle, etc. The hypothesis of Wolferth and. Wood is 
similar, and Butterworth and Poindexter provide the experimental evidence 
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in their ability to produce a supraventricular tachycardia of about 300 beats 
per minute by reversing their amplified current from ventricle to auricle in 
the abnormal pathway. As to the occasional occurrence of paroxysmal 
ventricular tachycardia, Wood et al. 4 point out that “a premature reentry into 
ventricular tissue might initiate an abnormality of the ventricular mechan- 
ism, just as premature reentry into auricular tissue might initiate an abnor- 
mality of the auricular mechanism.” 

From the foregoing, it becomes evident that recent anatomic and ex- 
perimental evidences have been presented in favor of a theory of conduction 
which is primitive in nature and philogenetically understandable. Its com- 
mon electrocardiographic expression goes hand in hand with the equal rarity 
of occurrence of the clinical syndrome. The proposition of the existence 
of an accessory pathway has stood the critical investigation of interested 
workers longer than the other varying theories have, and at present, it is the 
most inclusive and comprehensible one of all. Further examination of the 
postmortem findings of these interesting rare anomalies should define, with 
exactness, the clinical interpretations that have tested the imagination of the 
reporters of this syndrome. 


Conclusions 

Anatomical, physiological and experimental evidence is accumulating in 
favor of the accessory pathway hypothesis as an explanation of the syndrome 
of benign paroxysmal tachycardia with short PR interval and prolonged 
QRS complex. 

Some variations from previous findings are presented in the cases studied 
that differ with or lend credence to the accumulated evidence. 

Vagal stimulation and inhibition were ineffectual in abolishing the abnor- 
mal conduction pattern, as were also all drugs used to stimulate or depress 
the sympathetic and parasympathetic nervous systems in general. 

In one case quinidine sulfate was the only drug which was able to cause 
abrupt change from abnormal to normal conduction, and on one occasion 
this too failed,’ following the subjection of the patient to acetyl-beta-methyl- 
choline chloride and atropine. 

Digitalis was incapable of converting the impulse from the unusual path- 
way to the normal even in full doses. 

Maintenance of normal conduction by means of quinidine is unnecessary 
in these cases unless other factors involving organic or functional changes 
in the heart occur as the result of continued tachycardia. 
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CHOLINE AS AN ADJUVANT TO THE DIETARY 
- THERAPY OF CIRRHOSIS OF THE LIVER * 

By A. H. RussAKOFF,f M.D., and Harold Blumberg, Sc.D., 

Baltimore, Maryland 

Ti-ie past several years have seen a change in the treatment of portal cir- 
rhosis of the liver, particularly in regard to the role of diet in therapy. This 
is especially true of alcoholic cirrhosis, the type which constitutes a majority 
of the cases of cirrhosis observed in the United States (Ratnoff and Patek 1 ). 
The change has been brought about by experimental and clinical observations. 

Connor 2 ’ s emphasized the importance of prolonged fatty infiltration of 
the liver in the development of cirrhosis in diabetes and in chronic alcoholism. 
Experimental support for this theory was found in 1938 when Chaikoff, 
Connor, and Biskind 4 observed cirrhosis in depancreatized dogs long main- 
tained with insulin, and Connor and Chaikoff 5 produced cirrhosis in dogs 
that had been fed a high fat diet and alcohol. The primary etiological im- 
portance of diet, rather than alcohol, was subsequently indicated by the pro- 
duction of cirrhosis in rats fed high fat, low protein diets (Blumberg, 6 Blum- 
berg and Grady 7 ’ 8 ) and in dogs fed a high fat diet without alcohol (Chaikoff 
and Connor, 0 Chaikoff, Eichorn, Connor, and Entenman 10 ). 

In 1939 Gyorgy and Goldblatt 11 reported two instances of fibrosis and 
two instances of localized cirrhosis in a large group of rats on diets deficient 
in parts of the vitamin B complex. Rich and Hamilton 12 ’ 13 produced in 
rabbits a diffuse portal cirrhosis, resembling Laennec’s cirrhosis in man, and 
associated this effect with the absence of yeast. The respective approaches 
of high fat diet and nutritional deficiency in the rat were brought closer 
together by reports of hepatic damage (necrosis, cirrhosis) on moderately 
high fat, low protein, choline deficient diets to which the addition of choline 
with yeast or with cystine had a beneficial effect (Gyorgy and Goldblatt 14 ’ 15 ), 
and through the prevention by choline of a fatty cirrhosis produced by high 
fat, low protein, choline deficient diets (Blumberg and Grady, 16 Blumberg 
and McCollum 17 ). Cirrhosis was also produced on low protein, choline, 
deficient diets that were low in fat, and prevention was secured by the 
addition of choline (Lillie, Daft, and Sebrell, 18 Daft, Sebrell, and Lillie 10 ). 
Betaine hydrochloride, which is closely related chemically to choline, was also 
used to prevent cirrhosis in rats (Webster 20 ). Cirrhosis was produced in 
rabbits on diets in which choline deficiency was not believed to be a factor 
(Spellberg and Keeton, 21 Spellberg, Keeton, and Ginsberg 22 ) ; however, 
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under different conditions and with a purified diet, a retarding or preventive 
action in rabbits was found (Blumberg, Mackenzie, and Seligson 23 ). A 
beneficial effect of choline was observed in dietary cirrhosis of dogs, although 
the preventive action was not complete (Fonts 24 ). 

The effectiveness of choline in removing fat from the liver was dis- 
covered by Best, Hershey, and Huntsman 25 ’ 20 in 1932. Presumably the 
beneficial or preventive action of choline in experimental cirrhosis is due to 
this lipotropic activity, although some other mechanism, perhaps affecting 
cystine metabolism, may also be involved. It has been demonstrated that 
cystine may produce a non-fatty portal cirrhosis in rats when fed at the ex- 
cessive, toxic levels of 5 or 10 per cent of the diet (Earle and Victor 2r ). 

Beneficial or protective action in rats was also secured with high levels 
of protein (casein), 15 ’ 10 ’ 20 ’ 23 as well as with moderate amounts of the amino 
acid, methionine, 17 ’ 10 ’ 15 ’ 23 the choline precursor in which casein is relatively 
rich. Large amounts of yeast, which contains choline, have also been found 
to be protective, 14 ’ 23 although it must be noted that samples of yeast vary 
considerably in choline content and sometimes may have only very small 
amounts. Large amounts of casein have also proved protective in dogs. 24 

Dietary treatment cannot be expected to “cure” experimental cirrhosis in 
the sense of removing the fibrosis. However, the excellent experiments of 
Lowry, Daft, Sebrell, Ashburn, and Lillie 28 demonstrated that oral therapy 
with choline or with large amounts of casein can arrest the cirrhotic process 
in rats, as indicated by survival, improved general condition, regression of 
fatty changes and decrease in liver size, and improved appearance of liver 
cells. Arrest of the cirrhotic process has also been obtained with methionine 
therapy (Blumberg 20 ). 

Renewed clinical interest in the dietary management of cirrhosis was 
stimulated in 1937, when Patek 30 reported that patients with alcoholic cir- 
rhosis appeared to benefit significantly from a generally nutritious, high 
vitamin diet. These preliminary findings were extended by Patek and 
Post 31 and Patek 32 in their subsequent study of a series of 54 cirrhotic 
patients who received a highly nutritious diet (including ample protein) 
supplemented by concentrates of the vitamin B complex. Fleming and 
Snell 33 (also Snell, 34 Butt and Snell 35 ) likewise observed a favorable in- 
fluence of diet in a group of 50 patients who received large amounts of 
vegetable proteins, carbohydrates, and vitamins. In connection with their 
studies on the treatment of alcoholic neuropathies, Goodhart and Jolliffe 30 
and Wayburn and Guerard 3 ' mentioned incidental improvement in the gen- 
eral condition of some of the cirrhotic patients during the treatment with 
thiamine and vitamin B concentrates. 

From pathological observations there is evidence that hepatic cirrhosis 
is associated frequently with extensive fatty infiltration of the liver (Con- 
nor,- 3 Keefer and Fries 3S ). From chemical analysis of autopsy 'material, 
it is indicated that many cirrhotic livers have a greatly increased content of 
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neutral fat (Ralli, Paley, and Rubin, 30 Thannhauser and Reinstem' 10 ), the 
type of lipid upon which the lipotropic action of choline is very effective. In 
animal experiments it has been shown that choline has a beneficial effect in 
the prevention or treatment of certain types of dietary fatty cirrhosis. In 
view of these pathological, chemical, and nutritional data, it seemed desirable 
to investigate 'the possible value of choline as an adjuvant to the .dietary 
treatment of clinical cirrhosis of the liver. While this study was pro- 
gressing, Broun and Muether 41 published, an abstract on the favorable effect 
of choline in four cases of cirrhosis. Our experience with the use of choline 
and dietary therapy has been sufficiently encouraging to warrant a report of 
the results in 10 patients studied during the past two years. 

Case Reports * 

Case 1. T. P., a 41 year old, white, married female with a long history of 
alcoholism and dietary insufficiency, was admitted to the Sinai Hospital on June 20,, 
1942, because of jaundice and persistent bleeding from tooth sockets following the 
extraction of several teeth. In the recent past she bad noted numbness of the ex- 
tremities, edema of the'legs, gnawing epigastric pain, transient jaundice, dyspnea on 
exertion, and swelling of the abdomen. On admission the temperature, pulse, and 
respirations were slightly elevated. She was dyspneic, orthopneic, icteric, “nervous,” 
and mildly confused. The tongue was beefy red, and despite attempts at local hemo- 
stasis, blood continued to ooze freely from the tooth sockets. The face was covered 
with telangiectatic lesions, and over the upper chest and arms there were numerous, 
spider angiomata. Pitting edema extended from the legs up to the costal margins. 
The heart and lungs were essentially normal. The abdomen was markedly distended 
with fluid, and the abdominal wall was traversed by an extensive superficial collateral 
venous pattern. The spleen could not be felt, but the liver 'edge was tender and 
ballottable six fingers’-breadth below the right costal margin. There were gross 
tremors of the upper extremities, with paresthesia and hyporeflexia of the lower 
extremities. 

The hemogram on admission revealed a moderately severe anemia. The leuko- 
cyte count rose from 10,000 per cu.mm, to 25,000 per eu.mm. within the first few 
hospital days. Other initial laboratory data revealed a greatly prolonged prothrombin 
time, an icterus index of 50, a marked bromsulfalein retention, and poor hippuric acid 
excretion, but normal values for the blood urea, serum proteins, albumin-globulin 
ratio, and serum cholesterol and esters. The serological test for syphilis was negative. 

The patient was transfused and given a vitamin K preparation intravenously in 
large amounts, with a gradual cessation of gingival bleeding as the prothrombin time 
became less prolonged. A preparation of vitamin B complex (containing thiamine, 
riboflavin, nicotinic acid, and pantothenic acid) and various fractions thereof were 
administered parenterally in massive dosage. The patient was able to take but small 
quantities of the prescribed high protein, high carbohydrate, low fat diet. One week 
after admission the patient had a generalized convulsion and lapsed into coma. Dur- 
ing the ensuing days the course was ingravescent. She remained comatose for days, 
with rare momentary remissions of semistupor. The icterus index rose to 200, the 
blood urea rose to 200 mg. per cent, the serum proteins fell to 5.6 gm. per cent with a 

*With the exception of the omission of two cases with proved primary malignancy of 
the liver, these case reports represent an unselected series of patients with decompensated 
portal cirrhosis admitted to the Medical Wards of the Sinai Hospital of Baltimore from May, 
1942, until December, 1943. 
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serum albumin of 2.8 gm. per cent, and the serum cholesterol fell to 89 mg. per cent, 
with esters of 80 mg. per cent. The edema became generalized, and signs of broncho- 
pneumonia and myocardial insufficiency were manifest. 

Twenty-five days after admission, while still uremic, cholemic, and in heart failure 
complicated by bronchopneumonia, the patient was started on tube-feedings of 
skimmed milk, egg white, glucose, and vitamins A and D. For lack of definite in- 
formation as to the human adult oral dosage, we began to give 2.0 grams of 
choline chloride daily in divided doses. Within a few days it was noted that the 
patient became lucid and mildly conversational at rather frequent intervals. By the 
eighth day of this regimen, the edema of the upper extremities had disappeared com- 
pletely and the patient had begun to ask for additional nourishment. The ascites 
diminished considerably, although the patient had never ha.d an abdominal para- 
centesis. The serum proteins on this eighth day were 6.7 grams per cent with a serum 
albumin of 3.9 grams per cent. On the twelfth day, with further clinical improve- 
ment, the serum proteins had risen further to 7.6 grams per cent with a serum 
albumin of 4.5 grams per cent and the. serum cholesterol was 175 mg. per cent with 
esters of 148 mg. per cent. The clotted blood at this time was found to be grossly 
lipemic. On the thirteenth day after the initiation of this regimen, the patient lapsed 
into severe pulmonary edema and died. 

Postmortem examination revealed less than 200 c.c. of free fluid in the abdominal 
cavity. The liver was large and presented the gross and microscopic picture of ad- 
vanced portal cirrhosis. The lungs were edematous and showed foci of broncho- 
pneumonia. In addition, there was chronic cholecystitis with cholelithiasis. 

Although this advanced case of cirrhosis terminated in death, the striking im- 
provement subsequent to the administration of choline stimulated further testing of 
choline therapy. 

Case 2. L. S., a 43 year old, white, divorced, female patient with a long history 
of alcoholism and dietary insufficiency, was admitted in May,' 1942. Four months 
before admission, she had a hematemesis followed by melena and jaundice. Ascites 
appeared one week later and persisted thereafter. Liver function tests at that time 
were abnormally low, and esophageal varices were demonstrable. The serum proteins 
were 6.1 grams per cent with a serum albumin of 4.2 grams per cent. The sero- 
logical test for syphilis was negative. She was treated for a month with a high 
carbohydrate diet, mercurial diuretics, and repeated abdominal paracenteses without 
improvement. During this regimen, spider angiomata and chloasmic lesions appeared. 

She was readmitted in July, 1942, for a test with choline. Physical examination 
at that time revealed the common stigmata of decompensated portal cirrhosis, the 
liver and spleen extending three fingers’-breadth below the costal margins. There 
was a normochromic anemia with a leukopenia. For two weeks the patient was 
treated with a high protein, high carbohydrate, low fat diet without clinical improve- 
ment Liver function tests showed no laboratory evidence of improvement. Choline 
chloride was administered then in doses of 0.5 gram thrice daily, and on the fourth 
day the patient began to lose weight. During a period of 30 days the patient’s weight 
dropped^ from 157 to 134 pounds, in association with a diminution in abdominal girth 
of five inches and the complete disappearance of ascites. 

On follow-up examinations over a period of 18 months, the patient has remained 
free of ascites, the serum proteins have risen to 7.4 grams per cent with a serum 
albumin of 5.0 grams per cent, the skin lesions have waned, the spleen has receded 
to the left costal margin, the liver is smaller, the blood picture is normal, esophageal 
varices are no longer demonstrable, there has been a return of the normal menstrual 
cjcffi after almost a year of complete amenorrhea, and the patient has remarried 
happily. She has continued on.the prescribed diet and choline, and has abstained from 
alcohol except socially. 
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Case 3. L. G., a 57 year old, married housewife, with a history of alcoholism, 
was admitted in July, 1941, because of dyspnea following the passage of a tarry stool. 
She was found to have a hepato-splenomegaly, ankle edema, and a marked secondary 
anemia. On bed rest and a high carbohydrate diet, the edema disappeared, she lost 20 
pounds, and she was discharged improved. She was readmitted one year later with 
ankle edema, ascites, h'epato-splenomegaly, and anemia. Liver function tests were 
below normal, and the serum proteins were 5.6 grams per cent with a serum albumin 
of 3.3 grams per cent. The serological test for syphilis was doubtful on a few oc- 
casions, but negative on many others. Serological tests for syphilis on the spinal 
and ascitic fluids were negative, and there were no stigmata of syphilis. 

The patient was treated for two weeks with a high protein, high carbohydrate, 
low fat diet without benefit. During this period an abdominal paracentesis was 
necessary. Choline chloride was begun in doses of 0.5 gm. four times daily. During 
the succeeding three weeks the edema and ascites disappeared, and there was an 
associated loss of weight, a diminution of girth, and a feeling of well-being. She was 
discharged markedly improved on diet and choline. 

On monthly follow-up examinations, the patient continued to improve. There 
was no recurrence of ascites ; there was improvement in the liver function tests, 
associated with a rise in serum proteins to 7.1 grams per cent with a serum albumin 
of 4.9 grams per cent, and a remarkable increase in energy. 

After six months of good health, the patient resorted to alcohol again, took an 
inadequate diet, and ceased to take choline regularly. She returned to the hospital but 
was uncooperative and left against advice. She died at home several weeks later. 

Case 4. E. P., a 27 year old, white, married housewife, with a long history of 
alcoholism and dietary inadequacy, gastrointestinal disturbances, recurrent icterus, 
neuritis, and non-traumatic epistaxes, was admitted in December, 1942, because of 
increasing jaundice and abdominal distention. 

She was found to be anemic, was deeply jaundiced, showed evidence of thiamine, 
riboflavin, and nicotinic acid deficiency. She had an inactive mitral valvulitis. The 
abdomen was greatly distended with free fluid. . The liver edge was palpable five 
fingers’-breadth below the right costal margin, and splenic dullness was increased. 
There was edema of the lower extremities. 

The hemogram revealed a macrocytic hyperchromic anemia, with a leukocytosis 
and a shift to the left. The serological test for syphilis was negative. The blood 
urea and non-protein nitrogen were normal, the icterus index was 100, the prothrombin 
time was prolonged, the bromsulfalein retention 40 per cent, the serum cholesterol 73 
mg. per cent with esters of 29 mg. per cent, and the serum proteins were 8.2 grams 
per cent with a serum albumin of 5.1 grams per cent. 

The patient could not tolerate the prescribed diet. Two abdominal paracenteses 
were performed, and generous supplements of a vitamin B complex preparation and of 
a vitamin K preparation were given parenterally. Choline chloride was administered 
in doses up to six grams daily. Nevertheless, she developed signs of bronchopneu- 
monia, lapsed into pulmonary edema, and died on the fifth hospital day. 

Autopsy revealed portal cirrhosis of the liver with splenomegaly, ascites, and 
esophageal varices. There was evidence of an inactive mitral valvulitis, pulmonary 
edema, and bronchopneumonia. The pathologist stated that microscopic sections of 
this liver showed fat throughout the entire hepatic parenchyma. 

Case 5. J. C., a 53 year old, non-alcoholic, white male, was admitted in Febru- 
ary, 1943, because of abdominal swelling. His past history was of significance in that 
he had been treated with duodenal drainage for a condition about which he remem- 
bered little, some 25 years before admission, and that for years he had been on a, 
diet grossly deficient in protein. About eight months before admission he developed 
abdominal swelling associated with weakness, dyspnea, and ankle edema, but he had 
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no gastrointestinal complaints or jaundice. He had recently been in another local hos- 
pital where he had been tapped and treated with a “nutritious” diet without benefit. 
Physical examination revealed an anemic, malnourished man who showed no signs 
of vitamin deficiency. The protuberant abdomen was traversed by dilated- super- 
ficial veins; there was a demonstrable fluid wave ancl shifting dullness. The liver 
edge was found to be high under the right costal arch after abdominal paracentesis, 
and the spleen extended two fingers’ -breadth below the left costal margin. Routine 
liver function tests were abnormally low, the serum proteins were 6.0 grams per cent 
with a serum albumin of 3.0 grams per cent, and the serological test for syphilis was 
negative. 

Because of the marked abdominal distention, it was necessary to perform several 
abdominal paracenteses to afford the patient sufficient comfort to tolerate the pre- 
scribed high pi'otein, high carbohydrate, low fat diet. Since the patient seemed to be 
getting worse clinically after a few weeks on diet alone, the serum proteins having 
fallen to 5.8 grams per cent with a serum albumin of 2.7 grams per cent, it was decided 
that choline chloride should be administered in doses of 4.5 grams daily. After two 
weeks the total proteins had risen to 6.5 grams per cent with a serum albumin of 4.2 
grams per cent, and no further abdominal paracenteses were necessary. After 40 days 
of this therapeutic regimen, the serum proteins were 6.7 grams per cent with a serum 
albumin of 5.0 grams per cent. Associated with this response there was a diminution 
in the amount of ascites and a decrease in weight of 11 pounds. He was dis- 
charged markedly improved on diet and choline, but still had a small amount of ascites. 

On follow-up examinations for nine months, his general health and nutrition 
were even better than on discharge. The amount of ascites had diminished slightly. 
He was at work and able to support his family again. He continued faithfully on 
diet and three grams of choline daily; and in December, 1943, the serum proteins 
were 7.0 grams per cent with a serum albumin of 5.4 grams per cent. 

Case 6. R. W., a 56 year old, white bartender, with a history of alcoholism 
and periodic abstinence from food during a period of 20 years, was admitted in 
October, 1942, because of edema of the legs and swelling of the abdomen of several 
months’ duration. On physical examination he was found to be sub-icteric and to 
have a left hydrothorax and ascites. The liver edge extended four fingers’ -breadth 
below the right costal margin, and the spleen was easily palpable after abdominal 
paracentesis. There was marked pitting edema of both lower extremities and clubbing 
of the fingers. 

The hemogram revealed a moderate normochromic anemia with a normal leuko- 
cyte and differential count. The serological test for syphilis was negative. Liver 
function tests were below normal, with serum proteins of 6.6 grams per cent and a 
serum albumin of 4.8 grams per cent. Tremendous esophageal varices were demon- 
strated. 

The patient was tried op the adopted dietary regimen alone, but required repeated 
abdominal paracenteses to afford him sufficient comfort to tolerate food. Choline 
chloride was administered in doses up to five grams daily without demonstrable 
clinical improvement. Although he lapsed in and out of cholemia, the serum proteins 
rose to 7.2 grams per cent with a serum albumin of 5.0 grams per cent. Five weeks 
after admission, the patient had a lethal hemorrhage from a ruptured esophageal varix. 

Autopsy showed a large but non-fatty cirrhotic liver, containing many’ extra-, 
ordinary dense fibrotic sheets associated with an extensive collateral circulation about 
the lower end of the esophagus. There were also ascites, hydrothorax, splenomegaly, 
c , r0 . n .' c cholecystitis, and cholelithiasis. From the gross and microscopic appearance 
of this liver, there was little that could have been expected therapeutically of lipo- 
tropic substances. 

Case 7. A. W„ a 58 year old, white male with a history of alcoholism, was 
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admitted in December, 1941, with ascites and ankle edema. A few years previously 
he had been found to have an enlarged liver and a positive serological test for syphilis, 
but subsequent examinations of blood and a spinal fluid examination were all negative 
for syphilis. 

On physical examination, in addition to marked ascites, an extensive superficial 
abdominal collateral circulation, and edema of the legs, the patient was found to have 
an inactive mitral valvulitis with chronic auricular fibrillation, but without evidence 
of a constrictive pericarditis. The blood picture, the serum proteins, and serum 
albumin were normal. Studies of the ascitic fluid were negative for specific disease. 

He was treated with a high carbohydrate, salt-free diet, vitamins, digitalis, mer- 
curial diuretics, and abdominal paracenteses with only slight improvement. After 
abdominal taps, the liver edge was felt high under the right costal margin. The spleen 
was never felt. • He was discharged on the forty~fi fth hospital day. 

He was readmitted nine months later, having adhered to the prescribed regimen 
without improvement. Abdominal paracenteses, averaging approximately 10 liters 
each, were necessary every four weeks. The physical findings were unchanged. 
The hemogram was normal, the bromsulfalein retention was 20 per cent in 30 minutes, 
and the serum proteins were 5.2 grams per cent with a serum albumin of 2.2 grams 
per cent. 

In addition to digitalis, the patient was given a high protein, high carbohydrate, 
low fat diet supplemented with six grams of choline chloride daily. On this regimen 
during the 90 day hospital stay and during the subsequent 90 day follow-up period, 
the serum proteins rose to 6.5 grams per cent with a serum albumin of 4.6 grams per 
cent, and the bromsulfalein retention dropped to 5 per cent in 30 minutes: Neverthe- 
less, he required six abdominal paracenteses. 

Because the osmotic factor had been well cared for and the cardiac status was 
of minor import, we felt that the shrunken liver might exert a mechanical effect and 
thus be the major cause of the recurrences of ascites; so the patient was readmitted in 
May, 1943, for a sapheno-peritoneal anastomosis. A unilateral anastomosis was 
performed under local anesthesia by Dr. Louis J. Kolodner. The procedure was well 
tolerated, and during the past six months the patient has continued on the prescribed 
diet and 4.5 grams of choline daily. The serum proteins have risen further to 7.4 
grams per cent with a serum albumin of 5.2 grams per cent and the patient has, 
required only two abdominal paracenteses. 

Case 8. V. W., a 62 year old, white, male alcoholic, was admitted in June, 1943. 
He had been well until one month before admission, when he noted jaundice, a 
change in the character of his stool, weight loss, ankle edema, and swelling of the 
abdomen. On physical examination he was obviously icteric, the abdomen was dis- 
tended with fluid, and after abdominal paracentesis the liver edge was felt three 
fingers’-breadth below the right costal margin. The spleen was not palpable. Edema 
was marked over the legs, and extended over the abdominal wall and sacrum. 

There was a macrocytic hyperchromic anemia with a normal leukocyte and dif- 
ferential count. The serological test for syphilis was negative. Routine liver func- 
tion tests were far below normal, the serum proteins were 5.8 grams per cent with 
a serum albumin of 3.9 grams per cent, the icterus index was 50, and esophageal 
varices were demonstrable in the esophogram. * 

On dietetic treatment alone the patient fared poorly, requiring abdominal para- 
centeses. Choline chloride was begun in doses of four to six grams daily, but the 
effect was not striking at first, for the patient required another abdominal tap. 
From this time until his discharge 45 days later, the patient improved steadily. The 
edema, ascites, and icterus disappeared, but the serum proteins and serum albumin 
were not altered appreciably. Nevertheless, the hemogram became normal without 
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transfusions, the esophageal varices were no longer demonstrable, and the brom- 
sulfalein retention was 0 per cent in 30 minutes. 

When seen on follow-up examinations, the patient had continued to improve, 
the serum proteins had risen to 7.6 grams per cent with a serum albumin of 5.2 
grams per cent, and the patient was about to go back to work. 

Case 9. O. B., a 31 year old, white, divorced female with, a long history of 
alcoholism and dietary inadequacy, was admitted in September, 1943, with the diag- 
nosis of pneumonia and decompensated cirrhosis of the liver. For more than a year 
before admission she had gastrointestinal complaints, transient jaundice, swelling 
of the abdomen, bleeding hemorrhoids, non-traumatic epistaxes, aberrations of the 
menstrual cycle, and symptoms of polyneuritis. Her weight prior to admission was 
approximately 155 pounds. 

On admission the temperature was 104° F. (r), the pulse 136, the respirations 38, 
and the blood pressure 150 mm. Hg systolic and 95 mm. diastolic. The patient was 
dyspneic, cyanotic, edematous, and deeply icteric. She was slightly confused, and 
had a coarse tremor, the mousey odor of cholemia, and signs of consolidation of the 
lower lobe of the left lung associated with a diffuse bronchitis. The distended ab- 
domen was traversed by an extensive collateral venous anastomosis, and showed 
shifting dullness and a fluid wave. The liver edge was nodular, tender, and extended 
nine fingers’-breadth below the 'right costal margin. The spleen was not palpable, 
but there were tenderness and increased splenic dullness in the left flank. 

The hemogram revealed a mild normochromic anemia with a normal leukocyte and 
differential count. The serological test for syphilis was negative. The icterus index 
was 100, and there was a 55 per cent retention of bromsulfalein in 30 minutes. There 
was a moderate hypercholesterolemia with maintenance of a normal ester ratio. The 
serum proteins were 6.3 grams per cent with a serum albumin of 4.5 grams per cent. 
The urea, non-protein nitrogen and prothrombin times were normal, and the serum 
phosphatase was 10.5 Bodansky units. 

A type IX pneumococcus was found in the sputum, and the patient was given 
oxygen and sulfadiazine in appropriate dosage for eight days without a notable re- 
sponse. Consequently, the sulfadiazine was stopped. From the outset, a high protein, 
high carbohydrate, low fat diet with vitamin supplements was forced. Choline 
chloride was begun on the third day in doses of 1.5 grams thrice daily. By the 
twentieth day the patient was afebrile, the pneumonia had resolved, the edema had 
disappeared, and the ascites had diminished. The serum' proteins had risen to 7.0 
grams per cent with a serum albumin of 5.1 grams per cent, the icterus index had 
dropped to 50, and the liver edge had receded to five fingers’-breadth below the costal 
margin. 


Thereafter the patient’s course was marked by continued improvement. During 
the next four weeks she became free of ascites, the icterus index dropped to 14, the 
bromsulfalein retention was 2 per cent in 30 minutes, and the serum phosphatase 
was 5.9 Bodansky units. No abdominal paracenteses were necessary, but the patient 
did receive three transfusions specifically for anemia during her early hospital stay. 
She was discharged after seven weeks, weighing 136% pounds. She stated that she 
had not felt as well in years. 

■p lc Jj as keen ascites-free for three months and continues to enjoy excellent 
rea 1 1 . The serum proteins are now 8.5 grams per cent with a serum albumin of 6.2 
grams per cent.. The liver edge is now two to three fingers’-breadth below the costal 
margin and there has been a return of her normal menstrual cycle. She has gained 
about 10 pounds, and her only complaint is of progressive alopecia, which is con- 
sidered to be secondary to lier severe illness.* 

Case 10. L. S., a 35 year old, white, male alcoholic, was admitted in November, 

* More recently there has been a return of scalp hair without medication. 
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1943, because of fatigue and recent swelling of the abdomen. There was a his- 
tory of polyneuritis and gastrointestinal symptoms. On physical examination the 
patient was found to have a right hydrothorax, ascites, and a liver extending seven 
fingers’-breadth below the right costal margin, but no palpable spleen. The weight 
on admission was 157 pounds. 

The hemogram showed a mild anemia. Liver function tests were normal, with 
serum proteins of 7.6 grams per cent and a serum albumin of 5.2 grams per cent. 
The serological test for syphilis was negative. 

Since the patient was unable to tolerate the prescribed diet, an abdominal para- 
centesis was performed. Following this procedure, he took his diet well. Because 
the patient ran a remittent febrile course and was sensitive to high dilutions' of 
tuberculo-protein,. studies were carried out on both the pleural and ascitic fluid, which 
showed no evidence of tuberculosis. Roentgenographic studies of the chest revealed 
no evidence of tuberculosis or of Pick’s disease. 

On dietetic regimen alone for approximately three weeks, there was a diminution 
in the amount of ascites, and the patient’s weight declined to and remained stationary 
at 145% pounds. Choline chloride was begun in doses of 6.0 grams daily; there 
followed a further reduction in weight to 139% pounds associated with less ascites and 
with a distinct improvement in general nutrition. Ten days after the initiation of 
choline therapy, the serum proteins were 8.0 grams per cent with a serum albumin 
of 5.6 grams per cent. 

The patient was discharged on diet and choline. He was considerably im- 
proved and able to return to work, but still had demonstrable ascites. 

In evaluating this group as a whole, and it is recognized that it does not 
have statistical significance, it is seen that four of this group of 10 patients 
are dead. ' Of these four, one died on the fifth hospital day of pulmonary 
edema complicated by bronchopneumonia (case 4). The extensive fatty 
infiltration of the liver suggested that much might 'have been expected 
therapeutically of lipotropic substances had the case not been complicated. 
A second patient (case 6), whose enlarged liver at autopsy was markedly 
scarred with dense sheets of fibrous tissue but contained very little fat, died 
of an exsanguinating esophageal hemorrhage. We believe that treatment 
can avail little in such instances in which the fibrotic process has advanced 
beyond the hope of improvement. Incidentally, this case illustrates that a 
large cirrhotic liver need not be a fatty liver. 

Both of the remaining two deceased patients showed definite temporary 
improvement. Although the first (ease l) died in pulmonary edema com- 
plicated by bronchopneumonia, on the prescribed regimen she rallied briefly 
from a grave state, with an increase of serum proteins and serum albumin 
from extremely low figures to normal levels and a disappearance of edema 
and ascites. The second patient (case 3) died seven months after discharge. 
During this time she had been free of ascites and enjoyed good health until 
she resorted again to alcohol and neglected her diet and choline. 

Of the six living patients, three have continued to be entirely free of 
ascites — one for 18 months (case 2), another for six months (case 8), and 
a third for three months (case 9). All three are rehabilitated to a relatively 
normal physical state and are adjusting socially. Of the remaining three 
patients with ascites, all have improved to some extent. One patient (case 
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7); who has a small shrunken liver and who has had ascites for at least two 
years, was hypoproteinemic and required abdominal paracenteses every four 
weeks prior to admission. On the prescribed regimen and a unilateral 
sapheno-peritoneal anastomosis, he goes 16 weeks without. abdominal tapping. 
A second patient (case 5) has improved remarkably and has been working 
vigorously for nine months with a persistent small amount of ascites. The 
third (case 10), who was discharged from the hospital one month ago (De- 
cember), is greatly improved and able to return to work. 

In six instances diet alone was tried for several weeks without benefit. 
In three of these cases obvious responses were noted within a week after the 
addition of choline, and probable responses were subsequently noted in two 
of the other patients. 

Discussion 

There is a logical basis for the use of choline in the treatment of cir- 
rhosis of the liver. Prior to the revolutionary work of Patek 30 and Patek 
and Post, 31 the mainstay of a rather hopeless therapeutic regimen was a diet 
high in carbohydrate and low in protein and fat. In their studies on a large 
group of cirrhotics, these workers have established firmly the value of a diet 
high in protein and in vitamins. Fleming, Snell, and Butt S3 ’ 34> 35 have con- 
firmed and adopted their general method. "Experimental justification for 
this thesis is suggested by the work of Ravdin and ■ cowofkers (Ravdin, 
Thorogood, Riegel, Peters, and Rhoads 42 ) on the chemical analysis of liver 
biopsies from surgical patients. Their studies demonstrated the protective 
effect that high protein diets afford the damaged liver, and also the associated 
reduction of liver fat. There can now be little doubt that diets rich in 
protein of high biological value are indicated in the presence of liver damage. 
The parenteral administration of amino acids in several cases of cirrhosis has 
been reported by Fagin and Zinn, 43 and evidence to suggest a lipotropic effect 
from such administration has been published by Fagin, Sahyun, and Pagel. 44 
According to Hoagland, 45 soybean lecithin (which contains choline among 
other things) and parenteral crude liver extract are to be recommended. 

There is rather general agreement that the deposition of fat precedes 
irreversible fibrotic changes in the pathogenesis of some types of portal cir- 
rhosis, notably the alcoholic. It has been established by experiment that 
cholme exerts a lipotropic effect, especially on neutral fat, and thus is capable 
of mobilizing fat from the fatty liver. On the basis of the aforementioned 
facts, there is a sound rationale for the use of choline in the treatment of 
cirrhosis of the liver in man. Indeed, since serious and fatal consequences 
may result from an enlarged fatty liver even in the absence of fibrosis 
(Connor, 2 Keefer and Fries, 38 LeCount and Singer, 46 Graham 47 ), the use of 
choline in such cases may prove to be of decided value. It may be noted, 
incidentally, that Danis and Anderson 48 have observed beneficial effects from 
the use of choline chloride in three cases of icterus gravis neonatorum a 
disorder with which a fatty liver is associated. . ’ 
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Despite the fact that the lipotropic effect of choline has been recognized 
for more than 10 years, we fail to find a single detailed clinical report on its 
use in the treatment of cirrhosis of the liver. In recording the efficacy of 
choline as an adjuvant to the already recommended high caloric, high protein, 
high carbohydrate, low fat, high vitamin diet on the basis of treating only 
seven cases with beneficial results, we do so to call attention to what may well 
be a helpful therapeutic agent ; and our experience in the close observation of 
several patients, who failed to respond to the diet until choline was admin- 
istered, lends strong support to this view. The possible role of another 
lipotropic substance, inositol (Gavin and McHenry, 40 Gavin, McHenry, and 
Patterson 60 ), is yet to be investigated. 

To our knowledge, the first clinical note on the use of choline in human 
cirrhosis was the abstract by Broun and Muether, 41 who were impressed 
favorably with their results in four cases. Yater, however, in a discussion 51 
expressed a very unfavorable opinion: “During the last year I have used it 
(choline) perhaps in fifteen cases. Some of these patients went along and 
died promptly, not because of the choline but in spite of it. Other patients 
have remained about the same and some have improved. ... it seems 
hardly likely to me from these cases and from reading the reports of a few 
others in which choline has been used that we can expect very much from 
this form of treatment.” On "the other hand, Gordon* 52 has stated' (per- 
sonal communication to the authors) that he has observed striking improve- 
ment in five cases of alcoholic cirrhosis treated with a combination of choline 
and cystine. 

It is well known that the cirrhotic process may advance to an irreversible 
stage in which nothing is of much value. That this stage cannot be detected 
clinically even with the help of liver function tests is common knowledge to 
those who have had even a limited experience with this disease. Therefore, 
to condemn choline because improvement has not been observed in some few 
cases of decompensated portal cirrhosis in which it has been tested is com- 
parable to doubting the efficacy of certain sulfonamides in the treatment of 
pneumococcal pneumonia because of the poor results noted in cases com- 
plicated by an overwhelming bacteremia ; for the presence of persistent ascites 
in cirrhosis may be considered relatively as ominous as a severe sepsis com- 
plicating pneumonia. There is need for a study of a latge, well-controlled 
group of cirrhotics and for an intelligent discrimination in appraising indi- 
vidual cases. In general, it seems that those patients having enlarged livers, 
and probably a fatty type of cirrhosis, will be most likely to respond favorably 
to choline therapy. 

In the treatment of our cases, we prescribed a diet normal or high in 
calories, high in protein of good biological value (and rich in methionine), 
high in carbohydrate, and as low in fat as could be prepared easily by the 

*Dr. Edgar S. Gordon, University of Wisconsin School of Medicine, Madison, Wis- 
consin. (Now in Medical Corps, U. S. Army.) 
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dietitians and tolerated by the patients (C 250-300, P 125-200, F not more 
than 60). Lean meats, as well as skimmed milk and cottage cheese, were 
used freely as sources of protein. In several instances after a preliminary 
period on diet alone, choline was started. At first, due to timidity, small 
doses were prescribed; later, as much as six grams of choline chloride was 
administered daily in divided doses. We chose peppermint water as a 
solvent, for flavoring and for the specific purpose of denying our patients 
even the small amounts of alcohol present in an elixir. No unfavorable 
reactions were encountered when choline was administered in this manner 
after meals. However, when three patients after an overnight fast were 
given 0.5 gram of choline chloride without food, one experienced nausea 
without vomiting. This was associated with a very slight drop in blood 
pressure and a slight slowing of the heart rate. One patient had no un- 
toward effects during the administration of as much as six grams of choline 
chloride daily for six months. 

Our patients received vitamin supplements, although not in the heavy 
dosage sometimes recommended by others. We gave 1 c.c. of a standard 
preparation of vitamin B complex parenterally to several patients who had no 
clinical evidences of deficiency; large doses of the various fractions were 
administered when indicated. Only one of our patients received powdered 
yeast, which is an inconstant and at times a very poor source of choline, 
because the primary purpose of the study was to evaluate the efficacy of 
choline. Some observers have found crude liver extract beneficial in some 
refractory cases of cirrhosis. We used none. Vitamin K was given 
parenterally to all jaundiced patients without regard to the prothrombin time. 
Non-icteric patients with increased prothrombin time received vitamin K by 
mouth. One patient received as much as 10 mg. of a vitamin K preparation 
intravenously several times daily to control bleeding (case 1). We pre- 
scribed 15,000 to 20,000 U.S.P. units of vitamin A and 1,500 to 2,000 
U.S.P. units of vitamin D daily. No bile salt therapy was used in this 
group of cases. 

Abdominal paracenteses were performed in eight of the ten cases as fre- 
quently as was necessary to afford the patient sufficient comfort to take all 
of his therapeutic diet. This we consider to have been of fundamental im- 
portance. Transfusions of whole blood were given in a few instances 
specifically for anemia. 

Improvement was gauged by the clinical response of the patients cor- 
related with alteration of the laboratory data. An increase of the serum 
proteins, and more specifically of the serum albumin, above the critical level 
was^ usually associated with a spontaneous diuresis, a loss of weight, a 
diminution of girth, the disappearance of edema and ascites, the subsidence 
o icterus, a feeling of well being, an improvement in appetite, the resump- 
lon o the normal menstrual cycle in female patients, and the freedom from 
tie necessity of further abdominal paracenteses except in one case (case 7). 
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In the patients with hepatomegaly, there usually appeared to be a decrease in 
the size of the liver. These clinical responses were associated usually with 
improvement in liver function tests, a diminution in the icterus index, a de- 
crease in prothrombin time, and improvement in the blood picture in those 
patients who presented abnormalities of one or more of these determinations. 
The speed of response in those who improved was variable. Three patients 
responded within a week after the administration of choline was started. 
Others responded more slowly. 

/ 

Summary 

1. The course of ten patients with decompensated portal cirrhosis of the 
liver, who have been treated with a high caloric, high protein, high carbo- 
hydrate, low fat diet, the usual vitamins, and choline, has been presented. 

2. Of the nine patients treated adequately with this regimen, seven im- 
proved. Three of these patients manifested little or no change when treated 
first for several weeks with the high protein diet alone, but showed distinct 
improvement within a week after the beginning of choline therapy. 

3. A review of the literature on the relation of choline to cirrhosis has 

been presented. * 

4. There seems to be justification for the use of choline as an adjuvant to 
the dietary therapy of cirrhosis of the liver, particularly of the fatty, alcoholic 
type. 

The authors are indebted to Drs. Charles Austrian, Samuel Wolman, and Tobias 
Weinberg, and to the many internes and technicians who gave their interest and co- 
operation in this study. The interest and advice of Professor E. V. McCollum is gratefully 
acknowledged. 

The supplies of choline chloride to inaugurate this study were provided through the 
courtesy of Merck and Co., Inc., Rahway, N. J. 

Acknowledgment is made to the Edwin B. Hutzler Research Fund of Sinai Hospital 
for supplying choline chloride for the patients in this study over a period of two years. 
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PRIMARY AND SECONDARY MYELOFIBROSIS (A 
CLINICAL AND PATHOLOGICAL STUDY OF 
THIRTEEN CASES OF FIBROSIS OF 
THE BONE MARROW) * 


By Lowell, A. Erf, M.D., F.A.C.P., and Peter A. Herbut, M.D., 

Philadelphia , Pennsylvania 


Myelofibrosis means fibrosis of the bone, marrow, dhe process may 
be either focal or generalized, primary or secondary, mild or severe, and may 
or may not be associated with various degrees of myelosclerosis (defined as 
an excessive proliferation of endosteal bone, known also as osteosclerosis) 
in any or all bones of the body. Among others, fibrosis of the bone marrow 
has been observed in the following conditions: 


A. Focal: 


I. Primary (idiopathic), 

1. Such a condition has not been described unless Albright’s disease 1 
can be considered as such, or 

2. Monomelic medullary osteosclerosis 2 (case 1, table 1). 


II. Secondary to (in certain cases), 

1. Various bone diseases, 
o. Focal osteitis fibrosa. 3 

b. Various congenital bone diseases. 4 ’ 5 

c. Paget’s disease. 4, 5 

d. Osteomyelitis (clinical and experimental). 

e. About sites of bone tumors ; temporarily about sites of fractures. 


2. Albright’s disease. 6 ’ 7 

3. The majority of the conditions listed under B. “Generalized” and 
II, “Secondary” may have only associated focal myelofibrosis. 

4. Experimental, 

a. Occlusion of nutrient vessels to marrow (not by ligation, 8 but 
by multiple infarction 9 ). 

b. Transplantation of marrow to anterior chamber of eye (see 
Discussion). 


at 4? e 1 \ I . e . eting of the Pathological Society at College of Physicians Phila 
dclphia, February 10, 1944. Received for publication March 11, 1944. 

r ,. r’ r ° I 4 “ ie Charlotte Drake Cardeza Foundation, the Department of Medicine and th 
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B. Generalized ': 

I. Primary (idiopathic), 

1. Myelofibrosis 10 ’ 11 (cases 2-6, table 1). 

Myelofibrosis has been a prominent feature in many cases described 
as, 

a. Leukanemia (Leube and Arneth 12 ). 

b. Chronic splenomegaly with anemia and myeloid reaction in the 
blood (Weil and Clerc). 

c. Splenomegaly of myeloid type with myelocythemia (Rathery). 

d. Myeloid splenic anemia (Vaquez and Aubertin). 

e. Atypical myeloid leukemia or aleukemic myelosis (Hirschfeld). 
/. Chronic non- leukemic myelosis (Hickling 12 ). 

g. Myelosclerosis (Mozer). 

It. Osteosclerotic anemia (Rusk and Miles; Chapman). 

i. Myelophthisic splenomegaly (Ballin and Morse). 

j. Aleukemic myelosis with osteosclerosis (Stephens and Bredeck). 

k. Leukoerythroblastic anemia with diffuse osteosclerosis (Men- 
deloff and Rosenthal). 

1. Splenomegaly with myeloid transformation (Tudhope). 

• m. Marrow sclerosis associated with massive myeloid splenomegaly 
(Taylor and Smith). 

n. Megakaryocytic myelosis with osteosclerosis (Hewer). 

o. Generalized osteosclerosis ( Parkes- Weber 13 ). 

p. Hemopoietic splenomegaly with marrow sclerosis (Wade) . 

q. Myeloid megakaryocytic hepato-splenomegaly (Downey and 
Nordland). 

r. Agnogenic myeloid metaplasia (Jackson, Parker and Lemon 70 ) 

II. Secondary to (in certain cases), 

l. Various bone diseases and metastases to bones, 
s o. Generalized osteoporosis. 14 

Osteogenesis imperfecta cystica. 

Infantile scurvy. v 

Osteomalacia. , ' 

Renal rickets. 

b. Generalized increased density of bone, 14 

Diffuse fibrosis of bone (often progresses from a porotic to a 
petrosic condition). 

Melorheostosis. 

Osteopetrosis. 11 
Leontiasis ossea. 

Osteitis deformans (Paget’s disease). 14 
\ Osteitis fibrosa cystica (Von Recklinghausen’s disease). - 


/ 
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c. Metastases to bone' 14 ’ 10 ' 1C ’ 17 ’ 18 (cases' 9-12, table 1), 

' a'. Osteolytic (as in cases with cancer of breast or kidney). 

b'. Osteoplastic (as in cases with cancer of prostate and 
stomach). 58 

c'. Pagetoid (as in cases with cancer of prostate, stomach, 
colon or breast). 

d'. Cyst-like (as in cases with hypernephroma or in cases 
with cancer of the thyroid gland). 

2. Myelosclerosis. 10 ’ 20 ’ 21 

3. Myeloma 22 and tumors of bone marrow (case 13, table 1). 

4. Polycythemia. 11 ’ 18 ’ 19 ’ 23 

5. Leukemia 10 ’ 12 ’ 18 ’ 24 ’ 03 (case 7, table 1 ). 

6. Hodgkin’s disease. 25 ’ 2G (case 8, table 1 ). 

7. Gaucher’s disease. 10 

8. Amyloid disease. 10 

9. Xanthomatosis. 0 

10. Erythroblastosis. 27 

11. Septicemia. 11 

12. Renal disease. 7 

13. Poisonings, 

a. Benzene. 28 

b. Fluorine. 29 

c. Irradiations ; chronic, 30 not acute. 31 

14. Experimental, 

a. Strontium. 82 

b. Phosphorus. 32 

c. Estrogens. 33 ’ 34 ’ 35 

d. Saponin. 30 ’ 37 

e. Specific antibodies. 30 ’ 38 

f. Charcoal. 0 

g. Anterior pituitary extract. 39 ’ 40 

h. Parathyroid extract and irradiated ergosterol. 41 

i. Myeloid and lymphoid stimulating substances 42 
(See Experimental Discussion and figure 3). 

This paper will be limited to a discussion of generalized myelofibrosis 
and particularly to the primary or idiopathic type. One case of focal myelo- 
fibrosis (fibrosis of the bone marrow with associated excessive osteosclerosis 
or endosteal thickening) has been included for the sake of completeness and 
because of the rarity of this condition. A complete discussion of this case 
lias been published elsewhere. 2 

A. Primary idiopathic generalised fibrosis of the marrow was first 
termed myelofibrosis (see synonyms above) by Mettier and Rusk 10 in 1937. 


Case Studies of Myelofibrosis, Both Primary and Secondary, Arranged According to the Classification Presented in the Introduction 
















Table I — Continued 
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The first cases of myelofibrosis were described by Heuch 13 of Heidelberg, 
Germany, in 1879. In the United States the first case was described by 
Donhauser 44 of Philadelphia in 1908; later other cases were presented by 
Ballin and Morse 45 in 1927 and by Chapman 4G and Stephens and Bredeck 4l 
in 1933. There are probably less than 200 cases described in the world’s 

literature. 

Clinically, idiopathic primary generalised myelofibrosis is usually char- 
acterized by slowly progressive weakness, splenomegaly, bone pains and re- 
fractory anemia 11 (table 1). The latter is usually associated with thrombo- 
cytopenia, leukopenia and the presence of a small percentage of immature 
(or primitive) red and white blood cells in the peripheral blood stream (table 
2). From an anatomico-pathological standpoint such peripheral blood 
findings are given the term “myelophthisic anemia” (first used apparently 
at the beginning of the century by Pappenheim to indicate a wasting or 
weakness of the bone marrow 4S ), but from a clinico-pathological standpoint 
the term “leuko-erythroblastic anemia” has been used by Vaughn 49 since 
1934 to indicate “any widespread invasion of red marrow by tumor, pro- 
liferating leukocytes, fibrosis or bony tissue.” 50 ’ 21 Since then many 
authors 10 * “• 16> 18 have pointed out that myelofibrosis may be primary or 
secondary to encroachment upon the marrow cavity by cells, either cancerous, 
metabolic (Gaucher’s disease, etc.), fibroblastic or bone (cortical bone cells 
as in osteopetrosis, or endosteal bone cells as in myelosclerosis). Roent- 
genologically, there may or may not be osteoplastic or osteolytic changes 11 
which are dependent upon the extent of the myelofibrosis or associated 
myelosclerosis. Pathologically, in some cases it may be difficult to determine 


whether myelofibrosis or myelosclerosis is the initial process. However, 
fundamentally it is the marrow changes that cause the anemia and ultimate 
death of the patient and not the bone changes per se. Of course the amount 


of compensatory extramedullary hematopoietic enlargement of the spleen, 
liver and lymph nodes usually depends upon the amount of red marrow re- 
placed by fibrosis. The fatty marrow of the extremities usually remains 
fatty. In a few cases 51 - C2> 53 - 54 > 55 myelofibrosis has been described in asso- 
ciation with gelatinous or fatty changes of the marrow. (Such features may 
depend upon the time element as brought out experimentally by the ligation 
of the nutrient vessel of a femur of a rabbit. 8 Four to 14 days after ligation, 
the marrow becomes necrotic, later gelatinous.) A positive diagnosis of 
myelofibrosis can only be made after microscopic examination of a biopsied 
specimen of marrow (preferably from sites of red marrow, as sternum, rib, 
etc.) although failure to aspirate marrow fluid through a sternal puncture 
needle should make the clinician suspicious of the disease. 11 ’ 1G> 20 - 47 In the 
treatment of generalized primary myelofibrosis obviously radiotherapy and 
splenectomy are contraindicated, 11 ’ 12 ’ 18 ’ ». * 7 an d transfusions are but pal- 

11 allVC. . 

B. Clinically, generalised myelofibrosis secondary to the various diseases 
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Table II 


Findings in Peripheral Blood of Cases with Primary or Secondary Myelofibrosis 



Name, No. 
and Date 

Hgb 

% 

G 

*'■' pi 

. Vo 
PQE 

VV.B.C. in 
Thousands 

Plate, in 
Thousands 

Normoblasts 
(per 100 
W.B.C.) 

>> 

Myelocytes ' 
% 

Myeloblasts 

% 

to 

: 

o 

CO 

A 

ft 

B 

I 

A. Focal 

1 














I. Primary 

1. P. Sil. 















5-28-39 


82 

3.9 

8.7 



65 



2 


20 

13 


3-28-42 


78 

4.5 

11.6 



63 



3 


33 

1 

II. Secondary 

No cases present 

ted 












B. Generalized 















I. Primary 

2. P. Hob. 















11-10-43 


41 

1.9 

2.5 

28 

2 

22 

1 




70 

5 . 


12-8-43 

*£ 

83 

4.4 

2.2 

42 

1 

24 





62 

14 


I-4-44 

£1 

51 

2.8 

2.9 

10 


42 

2 




36 

20 


3. E. Lac. 















7-12-43 


21 

1.7 

4.9 

12 

1 

44 

3 



l 

44 

8 


8-16-43 

* 

39 

2.4 

4.7 

76 

1 

37 

1 


1 


58 

3 


9-18-43 

* 

46 

2.2 

4.5 

52 

2 

41 





57 

- 2 


12-15-43 


24 

1.6 

6.0 



29 

2 


1 


63 

5 


1-21-44 

1 

26 

1.6 

6.3 

40 

8 

30 

1 


1 


57 

2 


4. J. Lam. 















1-13-44 


25 

1.5 

5.0 


7 

34 

14 

5 

1 

4 

26 

16 


1-25-44 

*£i 

52 

2.6 

4.1 

40 

2 

40 

14 

1 


6 

27 

12 


5. R. Mar. 















6-9-43 


54 

2.3 

1.6 


6 

60 



2 


31 



6-15-43 

* 

50 

2.4 

1.9 

156 

3 

63 

1 

1 



30 



10-8-43 

*£ 

60 

2.6 

2.8 



52 





41 



1-24-44 

*£ 

44 

2.8 

2.3 



52 





35 



6. F. Tic. 















3-15-43 


49 

2.5 

2.9 

76 

2 

65 


2 

1 


30 



4-16-43 

*1 

51 

2.7 

2.4 

12 

2 

37 

12 

9 


1 

21 



5-26-43 

! 

47 

2.5 

4.4 

56 

12 

60 

11 

6 



19 



8-14-43 

! 

61 

3.6 

6.0 



74 


■ 



22 


II. Secondary 















o. Leukemia 

7. B. Bren. 















11-28-42 


55 

3.5 

15.8 

600 

2 

41 

24 

2 


1 

21 

13 


1-8-43 

* 

47 

2.8 

13.0 

814 

4 

46 

19 

8 



18 

3 


6-3-43 

* 

43 

2.4 

14.4 

800 

8 

45 

20 

9 



8 

6 


8-19-43 

*£, 

44 

2.2 

20.4 

1,150 

4 

32 

29 

13 



14 

13 ' 


11-5-43 

*£! 

68 

3.8 

12.1 

424 

1 

42 

17 

22 




1 

b. Hodgkin’s 

8. L. Dun. 














disease 

9-24-43 


39 

2.8 

10.0 



78 



3 

1 


6 


10-26-43 

*£ 

63 

4.0 

10.2 

60 

3 

81 

1 


2 

1 


5 


12-9-43 

*£ 

74 

3.9 

1.3 



71 





13 

16 

c. Carcinoma of 

.9. E. Kin. 














the stomach 

5-6-40 


28 

1.3 

9.1 

248 

7 

67 

4 


i 


28 



5-9-40 

* 

20 

1.0 

8.6 

204 

11 

61 

11 


2 


26 


d. Carcinoma of 

10. A. But. 














the prostate 

8-26-42 


45 

2.3 

7.0 


1 

74 

1 


6 


12 

6 


7-3-43 


42 

2.4 

8.2 


8 

75' 

1 


1 

1 

22 

1 


11. H. Chu. 















5-10-41 


55 

2.9 

20.0 



85 

2 




11 

2 


12. A. Zit. 















5-2-41 


52 

3.2 

6.2 


5 

75 

2 


1 


15 

2 

r . Fibrosarcoma of 

13. C. Smi. 














bone marrow 

10-15-36 


60 

4.0 

7.1 

70 

2 

46 

11 

6 

1 


32 

4 


11-17-36 

* 

42 

2.4 

2.2 

60 

4- 

42 

6 

4 

2 

| 

44 

2 


* After administrations of transfusions. 

£ After administrations of red blood cell suspensions. 

! After administrations of testosterone. 

Red blood cell suspensions consist of 250 c.c. of packed red blood cells, and 250 c.c. of 
equal amounts of isotonic saline and isotonic glucose. 
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mentioned above in the introduction is characterized, of course, by the disease 
processes responsible for or associated with the fibrosis of the marrow. In 
table 1 there are listed cases of myelofibrosis secondary to Hodgkin’s disease 
and to neoplasms of the stomach, prostate and bone marrow. The re- 
fractory type of anemia, myelophthisic or leuko-erythroblastic, is noted in 
these cases as in those with primary myelofibrosis. Roentgeno graphic evi- 
dence of osteolytic or osteoplastic changes may or may not be present ; and the 
radiologic changes may appear late in the course of the disease. 58 Pathologi- 
cally, fibrosis of the marrow (biopsy) and extramedullary hematopoiesis (en- 
larged spleen and liver) can be noted. The extent of the latter usually de- 
pends upon the amount of marrow that has been replaced by the original 
process and the secondary myelofibrosis or myelosclerosis. The treatment 
depends upon the process which causes or is associated with the fibrosis of 
the marrow, or upon the symptoms produced. In cancer of the breast or 
prostate, etc., with osseous metastases which cause bone pain, roentgen-radia- 
tion is indicated. 58 ’ 59 Other symptomatic treatment is but palliative. 

C. Pathology. A discussion of the changes observed in the biopsy and 
autopsy specimens of these cases of generalized myelofibrosis, both primary 
and secondary, follows, and the essential pathological findings in each case 
are listed in the accompanying tables (table 3 A and table 3 B). Since the 
lesions are fundamentally the same in all cases, a distinction between the 
• primary (or idiopathic) and secondary forms of generalized myelofibrosis 
is not necessary. The changes may be conveniently considered from the 
following aspects: (1) endosteal bone, (2) bone marrow, and (3) extra- 
medullary hematopoiesis. 

(jf) Bone changes. There may be a diffuse or focal proliferation of 
endosteal bone. Osteoblasts are usually present. Sometimes they are very 
large, active and surround almost every spicule of bone, whereas at other 
times they are greatly attenuated and sparse. Occasionally there are 
definite underlying zones of light pink staining osteoid tissue which are 
either sharply demarcated from the subjacent bone or merge gradually with 
it. Usually, however, the osteoid tissue is minimal or absent and spicules 
are composed entirely of osseous tissue. These are many times the normal 
thickness, deep pink staining and most often sclerotic. The lacunae ordi- 
narily are less numerous than normal and the bone is either irregularly 
lamellated or shows no lamellation whatever. When lamellae are still dis- 
cernible the separating bluish stained fibrils when present are very ill defined, 
hazy in appearance, and usually short. Neither do they have the concentric 
appearance ordinarily seen, nor are they distinct enough to be confused with 
the mosaic structure so constantly observed in osteitis deformans. There is 
always a conspicuous paucity, or a complete absence of osteoclasts. Those 
t a1: at " e * otm d> however, are of the ordinary •multinucleated variety.. 

( ) Changes m the marrow may occur either separately or in association 
with myelosclerosis. Some cases apparently start as a diffuse or focal hypo- 
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plasia of all the marrow elements. There then appears a gradual increase 
in the underlying reticulum, first as a fine fibrillary and even somewhat 
myxomatous connective tissue, but later there is a gradual increase of col- 
lagen until the entire structure becomes densely fibrotic. The^cellularity of 
the fibrous tissue varies. Sometimes the nuclei are very large, swollen and 
numerous and seem to blend intimately with the adjoining osteoblasts, 
whereas at other times they are small and sparse. Early in the process 
the vessels are fairly numerous and thin walled. Later they are incon- 
spicuous. Scattered between the fibrous tissue strands there are present 

Table III A 


Bone Changes in Biopsied and Autopsied Specimens 



Caso No. 
and Name 

Bones Examined 

Myelo- 

sclerosis 

Myelo- 

fibrosis 

Remaining _ 
Hematopoiesis 


Tumor 

Metastases 

.1. Focal 

I. Primary 

1. P. S. 

Tibia (Biop.) 


Severe 

Moderate 

Very occasional 
foci 

None 

None 

II. Secondary 

N< 

j cases presented 






B. Generalized 

I. Primary 

2. P. II. 

Stern. (Biop.) 


Extensive 

Diffuse; Early 

None 

Normal 

None 


3. E. L. 

Stern. (Biop.) 


Moderate 

Diffuse; Early 

Focal; 

Hyperplastic 

Normal 

None 


4. J. L. 

Stern. (Biop.) 


Moderate 

Moderate 

Focal; 

Hyperplastic 

Increased 

None 


5. U. M. 

Stern. (Biop.) 


Extensive 

Diffuse; Early 

Focal 

Normal 

None 


6. F. T. 

Stern. (Biop.) 

Skull (Autop.) 


Extensive 

Severe 

Diffuse; Severe 

Slight 

Focal; 

Hyperplastic 
Almost normal 

Greatly 

increased 

None 

None 

None 

II. Secondary 
o. Leukemia 

7. B. B. 

Stern (Biop.) 


Severe 

Diffuse; 

Extensive 

Focal; 

Hyperplastic 

Greatly 

increased 

None 



Ribs 1 

Stern. HAutop.) 

L. Vert.) 

Severe 

Diffuse; 

Extensive 

Focal; 

Hyperplastic 

Greatly 

increased 

None 

6. Hodgkin’s 
disease 

8. L. D. 

Ribs 1 

Stem. 

D. and L. Vert.. 

| (Autop.) 

None 

Diffuse; 

Very early 

Diffuse; 

Hypoplastic 

Normal 

Large necrotic 
masses of 
Hodgkin's 
tissue 

c. Carcinoma 
of the 
Btomach 

9. E. K. 

D. and L. Vert. (Autop.) 

None 

Diffuse; Early 
and late 

Consid. necrosis; 
Very occ. foci; 
Hyperplastic 

Normal 

Only few cells 
from carcinoma 
of the stomach 

d. Carcinoma 
of prostate 

10. A. B. 

Skull 1 

Stern. 1 

Ribs 1 

D. and L. Vert.] 

1 

> (Autop.) 

1 

Severe 

Focal areas 
of extensive 
fibrosis 

None recognized 

None 

Diffuse from 
carcinoma of 
the prostate 

it 

11. H. C. 

D. and L. Vert. (Autop.) 

Extensive 

Diffuse; Early 
and late 

Islands of 
normal 

Normal 

None, but 
patient had 
carcinoma of 
prostate 


12. A. Z. 

LVert.}^ 0 ^ 

Ribs — Slight 
Vert. — None 

Diffuse; Early 
and late 

Few scattered 
foci 

Normal 

Few. cells from 
carcinoma of 
the prostate 

e. Fibro- 
sarcoma 
of bone 
marrow 

13. C. S. 

Stern. (Biop.) 


Moderate 

Diffuse 

Focal but often 
necrotic 

Decreased 

Sheets of 
myelofibro- 
sarcoma cells 



Ribs. 1 

Stern.) (Autop.) 

Vert, j 

Moderate 

Diffuse 

Focal but often 
necrotic 

Decreased 
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foci of regular or greatly hyperplastic hematopoiesis which usually contain 
both myelogenous and erythrocytic cells. Although megakaryocytes ordi- 
narily are not increased sometimes they may be so numerous as to over- 
shadow all other elements. In some cases there is apparently no preliminary 
hypoplasia of the marrow, but instead focal necrosis of the blood forming 
elements with varying amounts ,of hemorrhagic extravasation. Although 
these regressive changes most frequently occur at the site of metastatic 
tumors, the latter do not necessarily evoke such a reaction, for occasionally 
there are only a few nests of metastatic tumor cells, no necrosis, and a dif- 

Table IIIB 


Extramedullary Hemopoiesis in Autopsied Specimens 



Case No. 
and Name 

Spleen 

. Liver 

Lymph Nodes 

Lungs 

Kidney 

B. Generalized 

II. Secondary 
a. Leukemia 

7. B. B. 

Wt. 2,650 gm. 
Diffuse hemato- 
poiesis. Numer- 
ous megakary- 
ocytes 

Wt. 4,840 gm. 
Diffuse hemato- 
poiesis. Numer- 
ous megakary- 
ocytes 

Diffuse hemato- 
poiesis. Numer- 
ous megakary- 
ocytes 

Focal hematopoie- 
sis with scattered 
megakaryocytes 

Focal hematopoie- 
sis. Numerous 
megakaryocytes 

b. Hodgkin's 
disease 

8. L. D. 

Wt. S50 gm. 

No hematopoiesis. 
Hemosiderosis 

Wt. 1,860 gm. 

No hematopoiesis. 
Hemosiderosis 

None 

None 

None 

e. Carcinoma 
of the 
stomach 

9. E. K. 

Wt. 670 gm. 
Diffuse hemato- 
poiesis 

Wt. 2,950 gm. 
Diffuse hemato- 
poiesis 

None 

None 

None 

d. Carcinoma 
of the 
prostate 

10. A. B. 

Wt. 40 gm. 

No hematopoiesis. 
Hemosiderosis 

Wt. 1,630 gm. 

.No hematopoiesis. 

None 

None 

None 

II 

11. H. C. 

Wt. 350 gm. 

None 

Wt. 1,810. 

None 

None 

None 

None 

II 

12. A. Z. 

Wt. 320 gm. 

Focal hematopoie- 
sis. Few mega- 
karyocytes 

Wt. 2,310 gm. 
Diffuse hemato- 
poiesis. Few 
megakaryocytes 

None 

None 

None 

e. Fibro- 
sarcoma 
of bone 
marrow 

13. C. S. 

Wt. 70 gm. 

Focal hemato- 
poiesis 

Normal size for 
age of patient; 
focal hemato- 
poiesis 

None 

None 

None 


fuse fibrosis which is out of all proportion to the amount of tumor tissue 
present. 


(3) The development of extramedullary hematopoiesis appears to be a 
compensatory mechanism and entirely dependent upon the degree of myelo- 
sclerosis and myelofibrosis. In this series of seven autopsied cases there 
weie four (nos. 7, 9, 10 and 12) in which such changes in the marrow were 
ar advanced. In three (nos. 7, 9 and 12) of these there was unequivocal 
extramedullary hematopoiesis. The organs most frequently involved are 
le liver and spleen, but hematopoiesis may also be seen in the lymph nodes 
ungs and kidneys. Grossly, the liver and spleen are almost always en- 
arged, and occasionally they assume huge proportions. They are invariably 
firmer than normal. Microscopically, foci of myelocytic and erythrocytic 
are found scattered throughout the organs. Ordinarily megakaryocytes 
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are in abeyance, but at times they may be so increased as to overshadow all 
other constituents, as in case 7. 

Discussion 

A. Etiology. The etiology of myelofibrosis is poorly understood, but 
the experimental approaches to this subject are most promising. As can be 
observed in the above classification ( B II 14,) many substances can be re- 
sponsible for the development of fibrosis of the bone marrow. One could 
assume, therefore, that myelofibrosis has many and varied causes and con- 
sequently many and varied treatments. It has been demonstrated that 
estrogens can be a cause of fibrosis of the bone marrow. 33 Since testo- 
sterone acts as an inhibitor to estrogens, testosterone can inhibit the myelo- 
fibrosis caused by excessive estrogens 35 ; or if the preponderance of estrogens 
in a case of myelofibrosis were due to an inability of the liver to conjugate 
the estrogens, in normal quantities, one might give the vitamin B complex 
which would theoretically enhance the conjugating ability of the liver 58 and 
thereby overcome the progressive course of myelofibrosis. Estrogens, how- 
ever, may function in a variety of ways, for in some 40 cases of' prostatic 
carcinoma Huggins 00 has shown that following estrogen therapy, “in four 
patients extensive osseous metastases have completely disappeared to radio- 
graphic examination.” (Whether these four cases had myelofibrosis secon- 
dary to the osseous metastases is unknown, because biopsies were not made.) 
This type of regression is possibly similar to that seen when Paget’s disease 
reaches the healing stages. Jaffe ei noted that in the healing process of 
Paget’s disease there is a “tendency to the return of a normal appearance 
of both the bone and bone marrow” and “the fibrous marrow becomes re- 
placed by more lymphoid and fatty marrow.” The mechanism for the 
formation of secondary myelofibrosis, in patients with cancerous processes 
with osseous metastases and in those with Paget’s disease, is probably the 
associated chronic occlusion of the blood vessels of the marrow (chronic 
infarction can be produced experimentally by the injections of carbon. 
particles 9 ). It is known that acute occlusion of the blood vessels to the 
marrow, as in caisson disease 62 (gas bubbles), will not cause myelofibrosis. 
Therefore, in the treatment of secondary myelofibrosis, one of the objectives 
is to inhibit or overcome chronic occlusion of the blood vessels of the mar- 
row ; another is to overcome endocrine imbalances. 

Martland 30 has brought out one interesting feature — that irradiations of 
radium, thorium, and possibly other elements made radioactive artificially, 
administered internally, when in direct contact with bone marrow cells for 
long periods of time (“the third stage”) ultimately cause myelofibrosis, but 
that irradiations of roentgenographic machines or of radium applied ex- 
ternally (to the skin) cause aplasia or hypoplasia of the marrow. One 
would expect, therefore, that the former type of irradiation is more apt to 
cause narrowing of the blood vessels of the marrow than the latter. 
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C ' 


Fig. 1. ( Continued on page 877.) 

Curiously enough, ' such an apparently abstract factor as temperature 
plays a part in the functioning of bone marrow. Huggins et al. 03 showed 
by surgically inserting the tip of the intact tail of a rat into its own abdomen 
that the increased heat of the abdomen made the marrow within the tip red 
and active whereas the marrow within the remainder of the tail was fatty 
and hematopoietically inactive. One of us (L. A. E.) inserted aspirated red- 
femoral marrow fluid of rabbits into the anterior chambers of their own eyes. 
The marrow quickly became yellow. Within a month (upon aspiration of 
the anterior chamber) the predominating cells were red" cells and lympho- 
cytes; and within two months the marrow had been replaced by bone and. 
fibrous tissue. Lowered temperatures could have been responsible for the 
results. The low temperature of the marrow of the extremities may be the 
explanation of the clinical finding, apparently first pointed out by Piney 15 
that metastases occur in red marrow and rarely, if ever, in fatty marrow 
(where temperatures are low). Whereas the blood producing ability of the 
marrow probably depends upon temperature, fibrosis of marrow does not. 
Fatty marrow and fibrous marrow are two entirely different conditions. 

Bunting 36 and later Nettleship 38 produced myelofibrosis in rabbits by 
first injecting ether soluble extracts of rabbit marrow into guinea pigs and 
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then later injecting guinea pig sera which contained the marrow antibodies 
into other rabbits. Miller and Turner 42 have produced myelofibrosis in 
guinea pigs by the injections of an ether soluble extract of urine of patients 
suffering with myeloid leukemia (figure 3D). From an embryological 
standpoint one might say that the three primitive layers, ectoderm, endoderm 
and mesoderm, have progeny which after various differentiations reach cer- 
tain destinies. The first two layers ultimately are desquamated, the first ex- 
teriorly, the second internally, and the progeny of mesoderm which includes’ 
bone marrow and bone becomes fibrous tissue. Bone marrow cells or white 
blood cells when grown in culture tubes lose their differentiations and be- 
come fibroblastic. Miller and Turner 42 have demonstrated that if bone 
marrow cells are given the proper organizers or stimulants the normal mar- 
row cells become either myeloid or lymphoid in character depending upon 
the amount of myeloid-stimulating and lymphoid-stimulating substances 04 
present. By giving both of these substances in large quantities to guinea 
pigs, they have produced Hodgkin’s-like tissue in the bone marrow. This 
tissue has much fibrosis and many megakaryocytic-appearing cells. Firlcet 
et al., 87 by the injection of saponin, have also produced infiltrations of mega- 
karyocytes in the liver,- spleen, lymph nodes, etc., of rabbits and if the injec- 
tions were continued over a long period of time fibrosis of marrow appeared. 
Therefore, it can be seen that one can experimentally produce fibrosis and 
megakaryocytosis of the bone marrow, a condition which has been found in 
man (case 7, table 1). 

In summary, one can observe that many factors, such as occlusion of the 
blood vessels of the bone marrow, infarction of the marrow, temperature, 
hormones, organizers, etc., can play parts in the etiology of myelofibrosis. 

B. Treatment (tables 1 and 4). As brought out under etiology it is pos- 
sible that some cases of primary myelofibrosis may be due to excessive 
estrogens. Acting upon that assumption and upon the experimental work of 
Miller et al., 35 four cases (nos. 2, 3, 4 and 6) of primary myelofibrosis and 
one of secondary myelofibrosis (no. 7) were given testosterone in spite of 
the fact that the excreted urinary hormone values (table 4 and ref. no. 67) 
in three of these could not be considered particularly abnormal. In the 
fourth, a male (no. 4, table 4), a low androgen level and a high estrogen 
level were noted. The use of- testosterone was first brought out in a previous 
paper. 11 After testosterone was given to three of these patients (nos. 2, 4 
and 6) no significant changes were noted in the urinary hormonal assays. 

Case 6 responded best to the administration of testosterone. In fact, the 
patient had a partial remission, i.e., the -anemia and leukopenia became less 
severe, the bone pains disappeared within two months after the initial treat- 
ment, and he returned to his work. (The remission may have been spon- 
taneous.) The treatment was then stopped and patient remained in the 
remission until struck in the head by a bus and killed seven months after 
initial treatment. The accident occurred in another state and unfortunately 
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the coroner was content with an examination of the head alone to prove that 
cerebral hemorrhage was present. The marrow of the calvarium (figure 
2 B), the only specimen obtained at autopsy, can be considered as being near 
normal in hematopoietic elements, although some fibrosis is present, as is 
true in normal individuals. In this case, as in most of the otheis that fol- 
low, the roentgenographic findings indicated that all the bones of the skele- 
ton were abnormally dense. 

Case 3 was given testosterone intramuscularly and yeast orally. There 
was an immediate rise in the reticulocyte level to 7 per cent, an increase in 

Table IV 


Urinary Hormone Assays in Cases of Primary or Secondary Generalized Myelofibrosis 



Name, No. and Date 

Estrogens 
Free— Com- 
bined (Mouse 
units/24 hrs.) 

17 Keto- 
steroids 
(mg. equiv. of 
andosterone/ 
24 hrs.) 

Androgens 

(Inter- 

national 

units/ 

2 ! hrs.) 

Gonadotropin 
(International 
units/24 hrs.) 

Remarks 



Free Comb. 






Normal (See Ref. No. 07) 







Men (average) 

10 

15 

75 

10 



Women (average) 

10 

10 

50 

(Variable during menses) 


A. Focal 







I. Primary 

No studies made 






II. Secondary 

No studies made 






B. Generalized 







I. Primary 

2. P. H. 






| 

12-10-13 

6-* 6- 

5.5 

11 


Before testosterone 


1-10-44 

6- 6 

24.0 



After testosterone 


4. J. L. 







1-20-44 

30 

4.5 



Before testosterone 


2-7-14 

6 22 

5.5 


Non-demonstrable 

After testosterone 


5. R. M. 







6-15-43 

3- 3- 






6. F. T. 







4-2-43 

6- 6- 

22.5 



Before testosterone 


5-6-43 

6- 

7.2 


Non-demonstrable 

After testosterone 


7-7-43 

0- 


14 

Non-demonstrable 

After testosterone 

IT. Secondary 







a. Leukemia 

7. B. B. 


' 





12-21-42 

13- 

6.0 


Non-demonstrable 

Before testosterone 


1-843 


5.0 

25 


Before testosterone 


6-11-43 

6- 

10.7 

16 

Traces 

Before testosterone 


*The minus sign (— ) behind these figures means: less than. 


physical activity, and a rosy color appeared in her cheeks. This patient has 
sisters, one two years older and another two years younger, and the mother 
states that the patient was much taller than either of her sisters at similar 
age periods. This observation would compare favorably with the experi- 
mental findings reviewed by Gardner and Pfeiffer 33 that excessive amounts 
of estrogens cause bone to lengthen abnormally rapidly and to accelerate the 
endosteal bone. It also conforms to the work of Silberberg 
and Silberberg.' 10 The majority of cases of myelofibrosis seen in children oc- 
cur m females. Since receiving testosterone this patient has had some 
discharge, but she has not gained weight. She was also given a few 


vaginal 
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Fig. 2. Case 6. (Primary myelofibrosis.) A. Biopsy of sternum— showing fibrosis 
of marrow. B. Skull (autopsy)— showing regeneration of marrow presumably occurring 
after administration of testosterone. Case 4. (Primary myelofibrosis.) C. Biopsy of 
sternum— showing fibrosis of marrow. 

injections of adrenal cortical hormone in the hope of depressing the total 
number of lymphocytes in the peripheral blood stream. This patient now 
(Oct. 1944) is in a partial remission. 

Case 2 had unusual blood findings, i.e., marked leukopenia with lympho- 
cytosis. Testosterone apparently had no effect on the course of his disease 
and he died six months after the onset of his illness. A case similar to this 
one was described by Pinkerton. 24 

Case 4, like so many others, was considered pernicious anemia and was 
given intensive iron and liver therapy without response before being ad- 
mitted to Jefferson Hospital. His response to testosterone is now being 
closely observed, because of the abnormally high urinary estrogen level (table 
4). During the seven months preceding Oct. 1944 the patient has required 
55 red blood cell suspensions. 'In this case the myelofibrotic process seems 
to continue to be progressive. 

Case 7 was not given testosterone until late in the course of the disease. 
Because his spleen and liver had enlarged and hematopoietically compen- 
sated so adequately for the marrow which had been replaced by fibrous tissue 
it was felt not necessary to administer other than yeast and an occasional 
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Fig. 3. A. Case 9. (Carcinoma of stomach with osseous metastases.) Myelofibrosis 
of lumbar vertebra. B. Case 10. (Carcinoma of prostate with osseous metastases.) 
Myelofibrosis of lumbar "vertebra. C. Case 13. (Myelofibrosarcoma.) . Sternal biopsy 
showing tumor associated with marrow necrosis and early myelofibrosis. D. Fibrosis of 
femoral marrow of guinea pig produced by injection of myeloid stimulating substance. (See 
discussion.) 
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500 c.c. suspension of red cells (he had consistently normal blood protein 
levels). In fact, he was not given testosterone until after a large boil de- 
veloped on his forehead which could not be controlled medically or surgi- 
cally and so perhaps unwisely roentgen radiation was administered. He 
died suddenly after the second irradiation — a total of only 200 r. A case 
similar to this one was described by Hickling. 12 Although it was difficult to 
decide whether this case was or was not secondary to leukemia, it probably 
was the latter for the following reasons. 

1. Although the findings of a sternal puncture three years before death 
were normal, the peripheral blood findings always were characterized 
by a leukocytosis and thrombocytosis, both of which persisted through- 
out the entire course of the illness. 

2. Sternal punctures performed later revealed hypoplasia of the marrow 
elements. 

3. The sternal biopsy revealed fibrosis of marrow. Leukemic changes 
were not present. 

4. The extramedullary hematopoietic foci obtained from the splenic 
puncture fluid and at autopsy were composed of not only essentially 
normal marrow components but also leukemic cell infiltrations. 

5. The extramedullary hematopoiesis was extensive — the spleen weighed 
2,650* grams, the liver weighed 4,840 grams and perhaps 20 -per cent 
of each was made up of extramedullary hematopoiesis. Extramedul- 
lary hematopoiesis was also prominent in the kidneys, lymph nodes 
and lungs. The volume of active extramedullary hematopoietic foci 
was probably greater than the active marrow replaced by fibrosis. 
This probably explains the persistent leukocytosis, myelocytosis and 
thrombocytosis. 

6. Terminally, 22 per cent of the circulating .white blood cells, were 
myeloblasts, whereas the number of white cells in the peripheral blood 
ranged around 20,000 per cu. mm. 

It must be reemphasized at this point that testosterone was given because 
of the experimental evidence presented previously and because no other medi- 
cation seemed to have an equally good rationale. It was given in the hope 
that it would inhibit the progression of the myelofibrotic process, but not to 
reconvert fibrous into hematopoietically active marrow. It must also be 
pointed out that case 5 is quite comfortable clinically without testosterone. 

C. General. Although generalized myelofibrosis, either primary or sec- 
ondary, is perhaps rather rare, it is probably much more common than is 
indicated by the number of published reports of these cases. One could 
easily suppose that many of the cases of refractory or aplastic or hypoplastic 
anemia are in reality cases of myelofibrosis. (However, it must be empha- 
sized that fibrosis of the bone marrow is distinctly different from aplasia of 
the bone marrow; extramedullary hematopoiesis rarely, if ever, occurs in 
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aplastic anemia.) At most autopsies few if any specimens of marrow are 
obtained, because of technical difficulties, such as sawing, decalcification, etc., 
and limited autopsy permission. If marrow of all the bones were routinely 
examined, myelofibrosis would probably be found to be as common as leu- 
kemia. (At this point it must be pointed out that we are discussing only 
those cases in which the fibrosis of the marrow has reached the pathological 
level, for there are those 14 who feel that fibrosis of the marrow is also a nor- 
mal process and that it normally precedes ossification or bone formation.) 
From a clinical standpoint, if sternal biopsies were carried out in all cases of 
refractory anemia, more cases would undoubtedly be discovered. Also, in 
those cases of anemia in which repeated sternal punctures are unsuccessful, 
sternal biopsies should always be made. 11 The diagnosis of myelofibrosis 
must be considered when the evidence of myelophthisic or leuko-erythro- 
blastic anemia is found, i.e., when immature red cells (normoblasts or ery- 
thr oblasts) and white cells (myelocytes, myeloblasts, tumor cells, etc.) are 
present in the peripheral blood. Bunting 30 in 1906 said that the appearance 
of such immature red cells in the circulating blood is an expression of injury 
to the bone marrow and that the circulating normoblasts Could originate 
from, extramedullary hematopoietic foci. Bone marrow can be injured by 
various cells, i.e., bone cells (Paget’s disease, myelosclerosis), tumor cells 
(metastatic carcinoma, myeloma, etc.), metabolic cells (xanthomatosis, 
Gaucher’s disease, etc.), leukemic cells, etc., in addition to fibroblastic cells. 

Hickling 12 pointed out in discussing myelofibrosis that “there are certain 
features which are more common in these cases than in typical cases of mye- 
loid leukemia among which are abnormal bone formation in the bone marrow 
cavities and the presence of large numbers of giant cells in the myeloid tissues 
of the organs.” . It would seem that he implied that the endosteal thickening 
caused occlusion of marrow vessels (as occurs also in Paget’s disease, metas- 
tatic carcinoma, etc.) which resulted in marrow fibrosis. This, of course, 
brings up the question — is myelosclerosis or myelofibrosis the underlying 
initial process? And the question cannot be answered adequately. There 
are cases of myelofibrosis, however, without associated myelosclerosis. 09 
Schiller 05 made the following statement — “osteosclerosis (myelosclerosis) 
frequently is followed by myelofibrosis ; primary myelofibrosis in general is 
not followed by osteosclerosis.” Regardless of which is the primary process 
it is the replacement of marrow by fibrous tissue that kills the patient suf- 
fering with the disease. 

The total amount (1,200 to 1,500 grams) of marrow in the normal in- 
dividual is equal in quantity to the liver ; however, perhaps less than 50 per 
cent of the marrow is active hematopoietically. There is probably a close 
correlation between the amount of active marrow replaced and the degree of 
anemia plus the degree of extramedullary hematopoiesis in cases of myelo- 
fibrosis. The quality or immaturity of circulating blood cells may depend 
upon either the damaged marrow or the extramedullary hematopoietic foci ; 
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and in a few cases of primary myelofibrosis it is sometimes difficult to dis- 
prove the presence of a preexisting leukemia. In the former, however, the 
extramedullary foci have nearly normal marrow components (normoblasts, 
erythroblasts, megakaryocytes, myelocytes, myeloblasts and lymphocytes), 
whereas in leukemia the foci consist of nests of infiltrating myelocytes, myelo- 
blasts in myeloid leukemia, or lymphoblasts in lymphoid leukemia. In other 
words, the definition of extramedullary hematopoiesis is a focus of normal 
bone marrow components situated elsewhere than within bone and attempting 
to produce normal circulating red and white blood cells because of destroyed 
marrow, whereas the definition of a leukemic infiltration is a focus of in- 
filtrating immature white blood cells which because of their inherent repro- 
ducing capacities produce more immature white cells (either myeloid, lym- 
phoid, monocytoid, plasmoid). Myelopoiesis, lymphopoiesis, etc. The 
former is a compensatory or healing process, whereas the latter is a part of 
the pathological leukemic process itself. 05 It is, however, Dr. F. R. Miller’s 
opinion that if ever extramedullary hematopoietic foci become greater in 
volume and hematopoietic activity than the original marrow in the bones, 
one must seriously entertain the diagnosis of myeloid leukemia. In poly- 
cythemia there is probably a greater quantity of active marrow than is found 
in the normal individual 00 and according to the above opinion the process 
should be classified as a type of myeloid leukemia. 

/ 

Conclusions 

1. Myelofibrosis may be focal or generalized and primary or secondary. 
Five cases of primary generalized myelofibrosis, seven cases of secondary 
generalized myelofibrosis, and' one case of focal myelofibrosis are presented. 
The classification, the clinical and laboratory findings, the biopsy and autopsy 
findings and the treatment of these cases are presented. 

2. The etiology of myelofibrosis is unknown; however, such factors as 
occlusion of marrow vessels, temperature, organizers and hormones may be 
etiological factors. 

3. Testosterone was used as a therapeutic agent in four of five cases 
of primary generalized myelofibrosis and one of the seven cases of secondary 
generalized myelofibrosis. A partial remission occurred in three of the four 
cases of primary generalized myelofibrosis. However, it has been observed 
elsewhere 68 that in one case of myelofibrosis a remission occurred spon- 
taneously. The results warrant further therapeutic trial of the use of 
testosterone for cases of primary generalized myelofibrosis. 

4. Fibrosis of the marrow is probably much more common than is in- 
dicated by the number of published reports of these cases. The marrow of 
all cases of refractory anemia, particularly those with myelophthisic or leuko- 
erythroblastic anemia, should be thoroughly studied before and after death. 

5. Myelofibrosis is not similar to aplastic anemia. The marrow is 
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fibrotic ill the former and fatty in the latter; extramedullary hematopoiesis 
exists in the former but not in the latter. 

We wish to thank Dr. H. W. Jones, Dr. F. R. Miller and Dr. C. J. Bucher for valuable 
-assistance. 
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SIMMONDS’ DISEASE WITH THERAPEUTIC RESPONSE TO 
HORMONE THERAPY FOR FOUR YEARS: REPORT 
OF A CASE WITH NECROPSY FINDINGS * 

By Ward Darley, M.D., F.A.C.P., Robert W. Gordon, M.D., F.A.C.P., and 
Karl T. Neubuerger, M.D., Denver, Colorado 

The recent and exhaustive review by Escamilla and Lisser 1 of the literature 
concerning hypophyseal cachexia (Simmonds’ disease) is most timely. From 
this review it is apparent that confusion regarding the recognition of the syn- 
drome has been very great. The facts that out of 595 reported cases only 101 
were proved pathologically and that out of the remaining 494 cases only 158 
were typical clinically bear out this contention. As a result of Escamilla’s and 
Lisser’s careful analysis of the proved cases, their definition of clinical criteria 
should lessen the confusion in the recognition of the condition and should serve 
as a more reliable background for the evaluation of therapy in such cases. 

Any effort at this time to discuss the literature further would be superfluous. 
We do feel justified, however, in reporting a pathologically proved case of pitui- 
tary cachexia, which was carefully studied and observed over a period of years 
and which apparently responded to the exhibition of endocrine therapy. 

Case Report 

The patient, a male, was treated for syphilis in 1913, at 21 years of age. In 
1917 a gumma of the left testicle necessitated its removal. One year later, after a 
severe influenzal attack, the following symptoms gradually developed: dry atrophic 
skin of a peculiar lemon yellow color; loss of facial, axillary, and pubic hair with a 
marked thinning of the hair of the scalp and eyebrows ; marked fatigability and weak- 
ness; a loss of all sexual desire and power; a hesitant, monotonous, drawling type of 
articulation; a marked slowing of all mental processes; a desire Tor extra sleep; 
digestive disturbances, with periods of anorexia and attacks of vomiting and diarrhea; 
a stooped posture and peculiar shuffling gait and, finally, a persistent anemia. 

In 1920, three years after the onset of this illness, excessive thirst and polyuria 
developed and, after several months, seemed to be relieved and to disappear following 
the ingestion of large, daily doses of olive oil. In 1921 a ptosis of the left upper 
eyelid was present for a few weeks. One year later left facial and upper extremity 
paralysis and numbness, together with marked headache, confusion, and aggravation 
of the weakness, suddenly appeared. The anemia was more marked. The serologic 
examinations of the blood and spinal fluid were negative. Following this upset, which 
gradually cleared over a period of several weeks, the condition of the patient remained 
as before, until 1931. At this time two teeth were removed with resulting persistent ■ 
hemorrhage and aggravation of the anemia. For a time the patient was in a criti- 

* Received for publication March 11, 1943. 

From the Departments of Medicine and Pathology, University of Colorado School 
of Medicine and Hospitals. 
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cal state. Subsequent improvement from this setback was slow and tire patient s con- 
dition, as compared with the previous level, never was as good * _ 

We first saw this patient September 24, 1936, when he was 44 years of age. He 
had been confined to bed for several days because of progressive weakness, dependent 
edema, vomiting, and somnolence. He was aroused with difficulty and was irritable 
and petulant whenever disturbed. Generalized pitting edema was present, most 
marked in the lower limbs. The skin generally was of a lemon-yellow color, dry, cool, 
and of a parchment-like consistency; that below the knees was covered with a weeping 
eczematoid eruption. Pubic, axillary, and facial hair was absent and the hair of the 
scalp was thin and exceedingly fine. The eyebrows were almost absent and very 
few eyelashes were present. The facies was expressionless and mask-like. The right 
pupil was larger than the left; both reacted to light and accommodation. Many of 
the remaining teeth were carious ; the gums were retracted, congested, and bleeding. 
The heart sounds were distant and a soft apical systolic murmur was audible. The 
heart was not enlarged. The penis and scrotum were infantile. The left testicle was 
absent; the right was about one-fourth normal size and of abnormally soft consistency. 
No prostate gland could be palpated by rectal examination. Neurologic examination 
revealed nothing abnormal. The body weight was 136 pounds, the total temperature 
97 ° F., the respiratory rate 14, the pulse rate 80, and the blood pressure 120 mm. Hg 
systolic and 80 mm. diastolic. The hemoglobin was 12.2 grams (Sahli), the red cell 
count 2,850,000 and the white cell count 4,000, with 56 per cent polymorphonuclear 
neutrophiles, 29 per cent lymphocytes, 7 per cent mononuclear cells, 6 per cent 
eosinophiles, and 2 per cent basophiles. The blood Wassermann reaction was nega- 
tive. The fasting blood sugar was 75 mg. per 100 c.c. of blood. The bleeding and 
coagulation times were normal. Urinalysis revealed nothing abnormal. The basal 
metabolic rate was minus 35. The only abnormality revealed by the electrocardio- 
gram was a very low voltage in the classical leads (figure 1). 

Four grains of desiccated thyroid (USP), 45 grains of ferrous sulphate, and 150 
units of liver extract by intramuscular injection were given daily. After three weeks 
the patient was very little, if any better, as was no more than to be expected, since this 
treatment represented much the same type of regime that had been prescribed fre- 
quently over the preceding years. On October 14, the liver was discontinued, the 


thyroid dosage was reduced 50 per cent, and the patient began to receive 150 units 
of anterior-pituitary-like hormone f intramuscularly once daily. Within one week 
definite improvement was apparent: the urinary output increased greatly and at the 
same time the edema rapidly diminished ; in five days the weight dropped from 136 to 
112 pounds; the mental picture improved and somnolence disappeared; the vomiting 
ceased and a desire for food returned ; the gums stopped bleeding ; the strength im- 
proved, and the patient became able to get out of bed. By the end of the week gen- 
eralized superficial desquamation was marked. On October 27, the thyroid was dis- 
continued and the pituitary substance was thence administered only every other day. 

By January 18, 1937, improvement, though slow, had continued sufficiently that 
the dosage of pituitary substance was reduced to 150 units twice weekly. On this 
date the hemoglobin was 12.6 grams (Sahli) and the red cell count 4,800,000. A 
tractional gastric analysis gave results within normal limits. The fasting blood sugar 

Was , . 1 m ^‘ l )Gr , ® C ' G - blood. An attempted glucose tolerance test was unsuc- 
cess u because the patient was unable to retain the glucose. A routine spinal fluid 
examination yielded normal findings. The body weight was still 112 , pounds. The' 
ye lowish pallor was little, if any, improved and the skin retained its parchment-like 
consistency and appearance. The hair growth was unchanged and the external 
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genitalia appeared in no way altered. Sexual desire and power had not returned. 
In every other way improvement seemed marked : the voice and facial expression 
were more animated; strength and energy had greatly increased, although the gait 



Fig. 1. Electrocardiogram — low voltage in first three leads. 


was still shuffling in type ; the attacks of indigestion no longer occurred and the ap- 
petite remained better; the patient’s disposition was amiable, his mental processes' were 
greatly improved, and his desire for sleep was less, with an average sleep of 12 hours 
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out of 24. On February 1, 1937 the patient returned to work, from which he had 
been absent since September 1, 1936, and which was not difficult (operation of a 
mechanical coin-counting device). He began to regain weight: 120 pounds was the 
body weight by March 1, 127 by April 1, and 133 by May 1. . 

In October 1937, after one year’s treatment, examination indicated that the 
patient apparently had held his gain. He had missed no further time from work. 
He was still receiving two injections of pituitary-like substance a week.. His weight 
was 130 pounds, blood pressure 110 mm. Hg systolic and 80 mm. diastolic, basal 
metabolic rate minus 53, hemoglobin 14 gm.- (Sahli), red cell count 3,390,000, and 
white cell count 6,080, with a differential count of 70 per cent polymorphonuclear 
neutrophiles, 25 per cent lymphocytes, and 5 per cent eosinophil es. 

During the next three years the patient was seen only quarter-annually and 
seemed to be holding his' own, but by January 1940 the patient and his family had 
become dilatory and dosage frequency had become sporadic and irregular. By May 

1940 it was apparent that the patient was failing; because of weakness, somnolence 
and mental sluggishness he stopped work. By December 1940 lie was again confined 
to bed; he was edematous, stuporous, and having much vomiting. In January of 

1941 hospitalization was necessary. At this time, fibrillation and anasarca were 
present. The hemoglobin was 10 grams (Sahli), the red cell count 3,790,000 and 
the white cell count 5,600, with 60 per cent polymorphonuclear neutrophiles, 34 per cent 
lymphocytes, 3 per cent large mononuclear cells, and 3 per cent eosinophiles. The 
blood non-protein nitrogen was 25 mg., the creatinine 1.37 mg., and the sugar 50 mg. 
per 100 c.c. of blood. A transfusion, digitalization, thyroid, and pituitary-like sub- 
stance seemed to do very little, if any, good. Intravenous salyrgan at biweekly in- 
tervals increased the fluid-output, but marked congestive failure persisted. For the 
three months prior to the death of the patient on August 8, 1941, all intensive therapy 
was discontinued. 

The necropsy was performed after embalming. The body was fairly well nour- 
ished, the skin was pale, axillary and pubic hair were missing, and the arms and legs 
were edematous. The panniculus adiposus measured 1 to 2 cm. in thickness. 
Neither pituitary nor thyroid could be discerned with the naked eye. The adrenals 
were scarcely half the normal size, as was the right testicle, which appeared to be 
diffusely fibrosed. The prostate gland was almost invisible grossly. The heart 
showed an old rheumatic mitral valvulitis, with a few recent verrucous vegetations; 
the left ventricle was dilated. The liver was atrophic and displayed several shallow 
scar-like indentations on the anterior surface. The pancreas was rather small and 
somewhat interspersed with fat and fibrous tissue. The arterial system was elastic and 
free from arteriosclerosis and from lesions suggesting syphilis. 

Microscopically, the fibrous contents of the sella turcica failed to show any trace 
of pituitary tissue of either anterior or posterior lobe. There was nothing but poorly 
nucleated scar tissue in which were. a. few vascular areas containing occasional fibro- 
cytes and round cells (figure 2). 

The. thyroid was extremely atrophic. Sections taken from its presumable site 
showed islands of lymphocytes separated by cords of connective tissue. Within 
t ese is ands a few undersized thyroid follicles were arranged singly or in small 
groups ; occasional follicles were scattered through the strands of connective tissue. 

he follicles were lined with flattened or low-cuboidal epithelium ; their lumina were 
eith %, empty or c °otained a small amount of pinkish colloid (figure 3). 

. T , parathyroids, two of which were found and examined, showed well-preserved 
water-clear cells and occasional oxyphilic cells. They appeared generally normal. 

f ren m C ° rteX WaS , atr °P hic and its layers were poorly demarcated. In 
smerai places fibrous strands arising from the thickened capsule overlapped and 
partly replaced the zona glomerulosa (figure 4). The lipoid contents were poor and 
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Fig. 2. Obliterated pituitary. 

irregularly distributed. Capillaries were dilated. The medullary tissue in some 
portions was greatly reduced and fibrosed ; in other portions it was rather well pre- 
served. Occasional areas, especially in the medulla, were infiltrated with lympho- 
cytes. 

The prostate consisted of small bundles of smooth muscle, interspersed with con- 
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nective tissue; it contained only a very few small glands, lined with low-cuboidal 

epithelium (figure 5). . ,. 

In the testicle no normal tissue was evident. The tubules were spai se, dis- 
torted, small, and hyalinized. Several of them formed solid strands with small 
round' nuclei in the center; most tubules, however, were anuclear. Basement mem- 
branes were thickened. The int'ertubular spaces were very wide and were composed 
of loose, poorly nucleated connective tissue. No Leydig cells weie present (figute 6). 
The epididymis was much better preserved anatomically; the ducts, however, had 
very narrow lumina. 

The pancreatic tissue, though interspersed with connective tissue and some fat, 
was, on the whole, well preserved. 

Other findings included brown atrophy, splitting, and occasional basophilic de- 
generation of heart muscle fibers*; brown atrophy of the liver; moderate atrophy 
of the gastric mucosa; hemosiderosis of the spleen, which had large Malpighian 
corpuscles. The remaining findings in the visceral organs were insignificant; there 
was no characteristic lesion of the bone marrow. 

The brain showed essentially well-preserved cortical architecture. The number 
of nerve cells appeared about normal. Some of the cells exhibited more or less 
marked degenerative changes, such as paleness and vacuolation; others displayed a 
darkly basophilic, shrunken cytoplasm. There was little or no reaction of the sup- 
porting tissues. The thalami and the nuclei of the interbrain showed occasional 
ghost cells or blanched cells with faded outlines, increased wear-and-tear pigment in 
some of the neurons, and slight swelling of some of the oligodendroglial cells and 
astrocytes. These changes, altogether not conspicuous, were scattered over the centers 
mentioned above and were not accentuated in any one specific gray nucleus. 
“Senile” plaques and fibrillary alteration were absent (figure 7). 

Escamilla and Lisser conclude from their review that Sitnmonds’ disease is 
characterized by four cardinal signs : weight, loss, asthenia, impotence, and low 
metabolic rate. It is difficult to determine the true significance of the varying 
weights in this patient. His average weight in health had been 140 pounds ; be- 
tween the onset of his illness and the time he first came to us, the weight had 
varied between 130 and 135 pounds. When the patient was first examined by 
us, however, he was very edematous ; he rapidly lost 24 pounds as a result of the 
diuresis which followed the institution of therapy: the resultant 112 pounds in 
all probability represented his true weight. The low gain which subsequently 
occurred was, in all probability, the result of improving general condition. • As- 
thenia was a marked feature in the case, particularly before therapy was started, 
and also later when treatment was apparently inadequate. The patient lost all 
sexual desire and power soon after the onset of his symptoms. The initial basal 
metabolic reading was minus 35. It is of interest that one year later, after clini- 
cal improvement had been so marked, the rate was minus 53. 

Many other findings peculiar to the syndrome of pituitary cachexia were 
manifest in our case. Apathy, dullness, and drowsiness, although variable in 
degree, were always prominent. The body surface always felt abnormally cool 

, .^. ie but, curiously enough, the patient himself rarely complained of being 
c u ly. The oral temperature was always subnormal but was never markedly 

'i r X f° ra 97 ‘° 98 ° F- skin was always dry; pallor always was 
present. The absence of axillary and pubic hair was typical. The thinning of 
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Fig. 3. Sclerosis of thyroid; large island of lymphocytes; scattered atrophic follicles. 

the hair of the scalp, face, and eyebrows and the dental caries, frequently noted 
in the literature, were present. Genital atrophy was pronounced and apparently 
was more marked than that noted in most male patients suffering from this ill- 
ness. Disturbances in water balance, commonly found in the condition, were 
evident throughout the patient’s illness. Three years after symptoms appeared, 
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Fig'. 4. Adrenal cortex with fibrosis of zona glomerulosa. 


a picture like that of a diabetes insipidus was present for a few weeks. Escamilla 
and Lisser found such a picture to be present in 15 per cent of the group of patho- 
logically proved cases. Edema of noncardiac origin was marked at the time of 
our first contact with this patient. Finally anasarca, characteristic of cardiac 
decompensation developed, would not respond to any type of therapy, and was 
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Fig. 5. Atrophy of prostate. 

the ultimate cause of death. Emaciation, present in most cases, was never 
marked in this patient ; it probably was masked to some degree by edema of one 
type or the other. Abnormally slow pulse rates and low blood pressures were 
thought by Escamilla and Lisser to be of significant frequency, but such were 
not displayed by our patient. 
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Fig. 6. Sclerosis of testis, with almost complete obliteration of tubules. t 

The laboratory findings in our case tended to be consistent with the findings 
usual in Simmonds’ disease. The low basal metabolic readings have been men- 
tioned. The fasting blood sugar levels became progressively lower as the disease 
progressed. -The anemia was apparently of the type and degree commonly found. 
Escamilla and Lisser noted the frequent reporting of an increased eosinophile 
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Fig. 7 . Degenerating nerve cells in the nucleus supraopticus. 


percentage but m our case, out of many differential blood counts, an eosinophilia 
of 5 per cent or more was found only twice, both times early in our observation 
period The gastric acidity was within normal limits as were also the routine 
blood chemistry findings obtained a few months before death 

Since the 101 cases of pathologically proved Simmonds’ disease all represented 
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fatalities; Escamilla and Lisser, in their effort to glean evidence as to the efficacy 
of therapy, had to deal almost exclusively with the 158 cases which weie typical 
from the clinical standpoint. Of this group 60 per cent appeared to improve as 
the result of therapy. After consideration of the difficulties in the evaluation of 
treatment, they concluded that "however conservative or skeptical one may be, a 
careful reading of many of the protocols forces one to believe that in some cases 
specific pituitary therapy must be given credit for the extraordinary improvement 

which occurred.” ' 

For a period of four years our patient appeared to respond to the administra- 
tion of anterior pituitary-like substance. The rapid change in the patient, par- 
ticularly early in therapy, was dramatic. We do not feel that simple suggestion 
could have been a. factor in this improvement because at the time pituitary therapy 
was initiated, the patient was semistuporous and did not know or care about what 
was being done for him. Although sustained improvement seemed so definite, 
it must be stated, in all fairness, that this patient’s condition was never such that 
a diagnosis of Simmonds’ disease was not apparent. We do feel, however, that 
as a result of the specific pituitary therapy, not only was the patient elevated to 
a higher plane of activity and well being but his life was prolonged by several 
years. 

The pathologic classification of this unusual condition in a middle-aged male, 
without definite cachexia, is associated with the same difficulty that is encoun- 
tered in many related cases, namely, the differential diagnosis between Simmonds’ 
disease and Falta’s disease (pluriglandular sclerosis). This problem has been 
discussed by many authors, among them Berblinger, 2 Meerwein, 5 and Castleman 
and Hertz. 4 The latter co-authors pointed out that if some “glands are sclerotic 
and others only atrophied, one might assume a primary lesion in one of the scle- 
rotic glands and secondary atrophy of the others.” In the case under discussion, 
the destruction and fibrosis of the pituitary, including the posterior lobe, were so 
thorough as to make it impossible to find any trace of the original tissue. Al- 
though the adrenals and prostate showed atrophy mainly, though not exclusively, 
the thyroid and testis exhibited sclerosis predominantly ; this was, however, not 
quite as far advanced as that in the pituitary. One may therefore conjecture that 
the hypophysis was the organ primarily involved, and that its destruction caused 
atrophy and sclerosis of the remaining glands. Succinct histologic proof, how- 
ever, cannot be given. The final outcome of this disease of 23 years’ duration 
was a pluriglandular sclerosis, of which the primary site and ensuing course can- 
not be traced dependably and irrefutably. Because of the close relationship be- 
tween Simmonds’ and Falta’s diseases, considered as possibly identical by some 
authors (Hirsch and Berberich 5 ), the pathologic classification in our case ap- 
pears to be of minor importance. 

The etiology is questionable but three causative factors should be considered : 
influenza, rheumatism, and syphilis. The symptoms developed after a severe at- 
tac c of influenza. In this disease inflammatory processes in the hypophysis are 
not uncommon (Berblinger 2 ). However, such severe sequelae as encountered 
in t ns case are extremely rare. The rheumatic heart disease, evidenced only at 
autopsy , might have given rise to embolic damage of the pituitary. This assump- 
tion, however, appears remote since infarcts and their sequelae were missing in 
other organs and since a rheumatic etiology for Simmonds’ disease has only°ex- 
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ceptionally been demonstrated in the literature. Syphilis may play an important 
role in Simmonds’ disease (Berblinger, 2 Jaffe, 0 and others). The early history 
of our patient points in this direction. It is apparent, however, from observation 
of the earlier available records and also from our own records that our patient 
failed to show either clinical or serological evidence of syphilis. Moreover, at 
necropsy, syphilitic manifestations were missing, unless the scars on the surface 
of the liver are considered to be of syphilitic origin, a possibility which can be 
neither denied nor proved. The sclerosis of the testis was in all probability a 
manifestation of the pluriglandular sclerosis and not one of syphilis, because the 
latter rarely leads to such pronounced shrinkage and homogeneous obliteration 
with disappearance of the interstitial cells. 

The brain changes in our case were not serious and not especially character- 
istic. However, the scattered degenerative lesions of neurons and the glial reac- 
tions, particularly in the nuclei of the thalami and interbrain, are worth mention- 
ing. They may have been secondary to the pluriglandular insufficiency, espe- 
cially to the destruction of the posterior lobe of the pituitary. This belief was 
held by Gallavan and Steegmann, 7 who reported similar findings several years 
ago. The number of cases with thorough histologic examination of the central 
nervous system is still small. Further investigation of such cases is desirable. 

Summary 

The case of a male patient, displaying the clinical and laboratory character- 
istics of Simmonds’ disease, is presented with the following features : 

( 1 ) a clinical course of 23 years’ duration ; 

(2) an apparent therapeutic response to the administration of anterior- 
pituitary-like substance for four years ; 

(3) necropsy findings, which revealed complete obliteration of the pituitary, 
marked sclerosis of the thyroid and testis, and atrophy of the prostate and adre- 
nal, together with moderate degenerative changes in the brain, particularly in the 

“ thalami and the interbrain. 
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ELECTROCARDIOGRAPHIC RECORD OF A 
DYING HEART * 

By Solomon Krell, M.D., Bronx, New York 
Case Report 


Mrs E R a 74 year old female, was admitted to the Hospital and Home of the 
Daughters of Jacob on November 21, 1940, for custodial care The diagnosis on ad- 
mission was general arteriosclerosis, coronary sclerosis, and bilateral cataracts. He 
chief complaints were those of general weakness, and occasional fainting spells. 
Examination of the heart revealed poor heart sounds, a regular rhythm, and a blood 



Following cardiac standstill of Hi minutes, 1 c.c. of epinephrine (1-1,000) intra- 
coupling" Tracmg taken Wlthin a f ew minutes. Complete A-V dissociation but nc 


olTDerpmW 8 ? ioan Hg Sy , st ° llc and 70 mm> diastolic. An. electrocardiogram take: 

’ 1 940, revealed a 2 : 1 A-V block, slurring and notching of the OR! 
complexes, a depressed ST 2 , inverted T, and T t> and a deep Q ' 

comnkir/o/r 11 ^ °V 94Q and FebrUary of *942, she had frequent dizzy spells an 
complained of occasional precordial pains and weakness. Her blood pressure ramre 
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* Received for publication January 21, 1943 
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diastolic. There was nothing noteworthy in the examinations of the blood and of 
the urine. 

On February *8, 1942, she was admitted to the hospital with a temperature of 
101° F., and a diagnosis of acute upper respirator}' infection was made. Shortly 
after admission, she had a sudden sinking spell. Her pulse was rapid, and the blood 
pressure at that time was 170 mm. Hg systolic and 100 mm. diastolic. The following 
day an electrocardiogram showed complete A-V dissociation with a coupled rhythm. 
She was complaining of severe dizziness. There was moderate orthopnea as well as 
cyanosis of the lips. The lungs were clear. The heart showed considerable enlarge- 
ment to the left, with the heart sounds weak; the rhythm was coupled with a total 
rate of 30 to 35. Neither the liver nor the spleen was palpable. She was given 
aminophyllin intravenously and placed on ephedrine, gr. 3/8, every three hours. 

On February 17, 1942, her condition was much worse. There was marked cya- 
nosis and restlessness, with Cheyne-Stokes respiration. Complete heart block and 
coupled rhythm persisted. During an examination, the patient suddenly began to 
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struggle, turned a deep purple, and both heart and respiration stopped. Following' 
cardiac standstill of one and a quarter minutes, she was given 1 c.c. of epinephrine 
(1-1,000) intracardially. Cardiac activity was once more resumed, she began tc 
breathe again, and her color was improved. An electrocardiogram taken within a 
few minutes showed complete A-V dissociation, but no coupling (figure 1). 

Twenty-four hours later the patient had a convulsive seizure. When that sub- 
sided, a continuous strip of Lead II was taken until the time of death, which followed 
in about 10 minutes. 

It will be noted that strips A, B, C, D, E, and F, show ventricular tachycardia 
with runs of ventricular fibrillation. At the end of strip E, heart sounds were no 
longer audible, and clinically, the patient was pronounced dead. Electrical activity 
continued, however, in the form of ventricular fibrillation (strips G, I, K, L), 
punctuated by long pauses of ventricular standstill, while the auricles continued to 
beat regularly (strips H and J). In strips K and M, there appears a single normal 
QRS complex. There is persistent auricular activity at a diminishing rate, long after 
all semblance of ventricular activity had ceased. 

Discussion 

Records of the dying heart have appeared in the literature from time to time. 
The first one was published by Robmer 1 in 1911. Since' then, numerous other 
observers have published electrocardiograms taken at or near death. To mention 
only a few, in 1923 Schellong 2 reported 20 cases ; the following year Kahn and 
Goldstein 3 reported their observations on the dying heart ; Willius 4 wrote in 
1930, Jezer, Master and Schwartz 5 in 1936, and Formigne 0 in 1938. All of 
these records show abnormalities of rhythm and QRS complexes. The rhythm 
abnormalities run from complete A-V dissociation through ventricular tachy- 
cardia to ventricular fibrillation and standstill. Some cases have been reported 
where ventricular activity ceased before that of the auricles, and in others, the 
sequence was reversed. In the case reported upon here, the auricles showed elec- 
trical activity for at least 10 minutes after ventricular standstill. 

Jezer, Master, and Schwartz 5 stressed the danger of epinephrine in cases of 
complete A-V dissociation, explaining that this drug has a tendency to initiate 
ventricular tachycardia. Our patient lived for 24 hours following intracardial 
injection of 1 c.c. of 1-1,000 epinephrine. During these 24 hours the rhythm 
was that of complete heart block, but, curiously, the coupling which had been 
previously observed disappeared. We doubt whether the terminal ventricular 
tachycardia and fibrillation were in any way related to the epinephrine which had 
been administered 24 hours previously. Obviously, in this case, as in others 
elsewhere reported, some irritable focus or foci were established, which took pre- 
cedence over the previously functioning idioventricular rhythm. Thus, ventricu- 
lar tachycardia and fibrillation were initiated, terminating in cardiac standstill. 

Summary 

An electrocardiographic record is presented of a 74 year old female who had 
suffered some two years before death from arteriosclerotic heart disease and com- 
plete A— V dissociation. In the course of an acute upper respiratory infection, 
she developed cardiac standstill for one and one-quarter minutes. Cardiac ac- 
tivity was resumed following an intracardiac injection of epinephrine. Twenty- 
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four hours later, she developed ventricular tachycardia, ventricular fibrillation, 
and cardiac standstill. . 

I wish to acknowledge, with thanks the aid extended to me by Bernard Newman, B.S , 
Ch.E., in charge of the pathology laboratories at the Hospital and Home of the Daughters 

of Jacob. 
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WOLFF-PARKINSON-WHITE SYNDROME SIMULATING 
MYOCARDIAL INFARCTION * 


By Herbert Eichert, Lieut. (M.C.), U.S.N.R., Boston , Massachusetts 

The purpose of this paper is to report a case of the so-called Wolff-Parkinson- 
White syndrome, a relatively benign cardiac abnormality, which simulated and 
was misinterpreted as myocardial infarction. 

Characteristic electrocardiograms appeared in the literature many years ago, 1 ’ 2 
but their significance and the various features of the syndrome were first clearly 
defined by Wolff, Parkinson, and White in 1930, 3 and the relative benignity of 
the condition established. Numerous subsequent publications 4 ' r ‘ have appeared 
in journal's of limited circulation and consequently the knowledge of this syn- 
drome has n'ot been widely disseminated. 


Case Report 

. a salesman, was 40 years old at the onset of his illness in 1932. During 

this illness he resided, in several different cities and the material here presented is an 
aggregate of the observations of various physicians who attended him, in addition to 
the studies of the author during the latter part of this period. 

, . was ] n £°°d health up to the onset of the present illness. During his youth 

he indulged freely m athletics and never had any symptoms which prompted him to 

Ind wL PhyS1Ca actlvlt J- During adult life he worked actively at his occupation, 
and was never aware of any undue shortness of breath or heart consciousness. 

, n Ie . spnn f °* 1932 > during a period of emotional strain, and after an unusuallv 
heavy session of handball, he "wilted" and was seized with an intense painTws 

* Received for publication February 9, 1944. 
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chest accompanied by dyspnea. He went home and to bed but did not feel it neces- 
sary to call a physician. Although the symptoms gradually subsided, he was unable 
to sleep until 10 hours later, when the pain disappeared. The following day, he felt 
washed out and under par, but was able to carry out the usual duties of his occupation. 

After several days of continued “ill health,” he decided to seek medical attention 
and was studied in the Out-Patient Department of a large hospital. The general 
physical examination is said to have been negative at the time, but the electro- 
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Fig. 1. Typical initial electrocardiogram on patient demonstrating the important fea- 
tures of the Wolff-Parkinson-White type of tracing. Viz : P-R interval of 0.1 sec. or less, 
slurring and widening of the QRS with T waves opposite main ventricular deflection. 

cardiogram was abnormal. Thfs electrocardiogram is now unobtainable, but the 
description suggests that it is identical with subsequent tracings. Such a typical 
tracing is reproduced in figure 1. These bizarre findings were interpreted as indi- 
cating coronary insufficiency with atypical bundle branch block. 

The patient was cautioned against physical overexertion, but was permitted to 
return to his work. He continued to have transient episodes of breathlessness, pre- 
cordial distress and palpitation, and these symptoms became worse during the ensuing 
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vear Nervousness and apprehension became a problem of growing concern until 
finally he spent most of the day in bed in an effort to alleviate Ins symptoms. For 
almost a year he remained practically bedridden. Available fragmentary medical 
records covering this period indicated that his physical status remained essentially un- 
changed and the electrocardiographic tracings continued to be identical with those 
previously recorded. 

Two years after the initial “attack” he began to improve. He was able to go. on 
short vacation trips and moved to another city. A physical examination at that time 
showed a well-nourished, well-preserved man in no apparent pain or respiratory dis- 
tress. Blood pressure was 120 mm. Hg systolic and /8 mm. diastolic, and the pulse 
rate 82 per minute. The heart was not enlarged by percussion and the heart sounds 
were normal. There was no physical evidence of cardiac insufficiency. A tele- 
roentgenogram showed a heart shadow with a suggestion of enlargement of the left 
ventricle, the cardiothoracic ratio being 14/24. This, however, was explainable by his 
physical stature. An electrocardiogram was identical with that previously recorded. 

In 1938, he became extremely nervous, lost weight and the pulse rate was said 
to average 100 per minute. No basal metabolic rate determination or electrocardio- 
. gram was done at the time but he took Lugol’s solution for two months and improved 
greatly. Subsequent examination revealed no evidence of hyperthyroidism and no 
enlargement of the thyroid. There had been no recurrence of a similar condition. 

Six months later, a routine electrocardiogram was unlike any of those previously 
obtained (figure 2). The P-R interval and QRS duration were now normal; small 
Q waves were present in Leads II and III, and T„ and T 3 were inverted. Electro- 
cardiograms taken during the following year were of variable patterns. Some with 
normal P-R interval had only a Q 3 with upright T 2 and T, (figure 3). At other 
times, complexes with both short P-R interval and normal P-R interval were found 
in the same tracing. At that time, no satisfactory explanation was apparent for these 
reversions from one to the other type of rhythm, which were spontaneous, but could 
not be induced by medication or carotid sinus stimulation. 

The patient’s general health continued to be good up to the time of our ex- 
amination. There had been no changes in his physical examination and no signs of 
cardiac failure. 


Comment 

The manifestations in this case, on which the diagnosis of myocardial infarc- 
tion were based, included a history of severe and protracted subpectoral pain and 
an electrocardiogram interpreted as showing bundle branch block. In 1940 the 
correctness of the original diagnosis was questioned. Continued observations 
over an eight year period did not confirm the serious implications of myocardial 
infarction and bundle branch block. Careful revaluation of all the evidence led 
rh k^ated conclusion that all the findings could be adequately explained by 
tne W olif-Parkinson- White syndrome in a patient with neurocirculatory asthenia 
on the following basis. 

The patient with Wolff-Parkinson-White syndrome is prone to disturbances 
o cardiac rhythm, palpitation and cardiac awareness. These changes in rhythm 

impulses Such disturba^ tyTSSaSrf 

a " fe * — ^ * —£ 2 

Pff 11 lm d a severe attack of precordial pain after a strenuous session 
of handball, but weakness and “wilting" were the outstanding PalpT 
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Fig. 2. Electrocardiogram, November, 1939, showing reversion to normal rhythm with 
P-R interval of .18 sec. and QRS duration of .08 sec. Note Q 2 and Q 3 and inverted T- and 
T s , the changes which suggested posterior myocardial infarction. 

tation was a prominent complaint and may have been due to paroxysmal rapid 
heart action. 

Subsequent study failed to reveal evidence of organic heart disease, and re- 
valuation of the clinical picture is consistent with neurocirculatory asthenia in a 
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Fig. 3. Tracing showing normal rhythm. Note change in Q- and Q 3 and T- and T- 

compared to figure 2. 
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patient with the Wolff-Parkinson- White syndrome. Reassurance resulted in a 
significant amelioration of his symptoms. 

It is known that the electrocardiograms of the Wolff-Parkinson-White syn- 
drome may revert to a normal type spontaneously or in response to extracardiac 
stimuli or medication. In 1938 for the first time a tracing showed a normal 
P-R interval and normal QRS duration, but with a downward Q 2 , T„; Q 3 , T- 
pattern. This suggested posterior myocardial infarction, which could however 
be excluded because these- findings were inconstant (figure 3) ; furthermore, such 
unexplainable alterations in the electrocardiogram may occur in the Wolff- 
Parkinson-White syndrome. 


Summary 

1. A case is presented in which a diagnosis of myocardial infarction was made 
on a patient having a history of precordial pain and an abnormal electrocardio- 
gram suggesting bundle branch block. 

2. Later studies of this patient led to the conclusion that all of his symptoms 
and abnormal electrocardiographic changes were explained on the basis of the 
relatively benign Wolff-Parkinson-White syndrome in a patient with neuro- 
circulatory asthenia. 

3. It is important that all physicians interpreting electrocardiograms should 
be thoroughly familiar with the Wolff-Parkinson-White syndrome in order to 
avoid the error made in the case herein reported., 

V 

The author wishes to express his gratitude to Dr. Louis Wolff of the Beth Israel Hos- 
pital, Boston, Massachusetts, for his generous guidance in the preparation of this report. 

BIBLIOGRAPHY 

1. Wilson, F. N. : A case in which the vagus influenced the form of the ventricular com- 

plex of the electrocardiogram, Arch. Int. Med., 1915, xvi, 1008. 

2. Wedd, A. M. : Paroxysmal tachycardia, Arch. Int.' Med., 1921, xxvii, 571. 

3. Wolff, L., Parkinson, J., and White, P. D.-: Bundle branch block with short P-R 

interval in healthy young people prone to paroxysmal tachycardia, Am. Heart Jr., 
1930, v, 685. 

4. Butterworth, J. Scott, and Poindexter, Charles' A.: Short P-R interval associated 

with prolonged QRS complex, Arch. Int. Med., 1942, lxix, 437. 

5. Claggett, A. Henry: Short P-R interval with prolonged QRS, Am. Heart Jr., 1943, 

xxvi, 55. 



EDITORIAL 


RATIONAL USE OF THE VITAMINS 


When, if, and how to take vitamins, what vitamins to take, whether to 
take pure vitamins or crude vitamin-complexes — these are only some of the 
questions that today must perplex the layman and indeed the physician as 
well, since the latter is called upon constantly to prescribe vitamins, interpret 
their effects, and above all to “debunk” vitamins. If we were to accept 
some of the more flowery claims for the vitamins that are. glibly passed out 
to us over the radio, we might wonder how the human race ever managed 
to survive to see the dawn of the twentieth century with the advent of 
vitamins for all. And we* should perhaps be astounded to learn that the 
great majority of human beings got along nobly in the olden days, even 
though they were not supplied with their daily vitamin requirement compactly 
assembled in a colorful little capsule. To put it mildly, the advertising 
claims for vitamins have been grossly exaggerated. 

What then are vitamins and when are they indicated ? Vitamins are not 
food nor even substitutes for food ; they are not cure-alls nor do they provide 
energy, calories, or body-building materials. Vitamins may be defined as 
essential accessory food factors which act as catalytic agents aiding in the 
assimilation and utilization of foods in the body and playing all-important 
roles in the metabolic processes of the body and the maintenance of various 
body tissues in a normal healthy condition. The body is incapable of 
synthesizing the majority of the vitamins (vitamin D being a notable ex- 
ception), so that we must rely upon extrinsic sources of supply in the 
foods that we eat. Fortunately, the vitamins of proved importance in human 
nutrition are for the most part widely distributed in nature; hence, a well- 
balanced diet including meat, eggs, butter, milk, green and yellow vegetables, 
fresh fruits, and whole grain cereals should easily supply the daily vitamin 
requirement for the average healthy individual. Since no amount of vita- 
mins is helpful without the essential foods, it is easy to understand why 
nutrition experts place the greatest stress on diet, emphasizing the need for 
eating the right foods in the right quantity. Experts declare that the average 
person who has been on a properly balanced diet has no business taking 
vitamin concentrates. The fact that the vitamins are non-toxic in the usual 


recommended doses is not sufficient justification for their indiscriminate 
use by healthy persons, even though this freedom of the vitamins from toxic 
side-effects is perhaps most fortunate in view of the ruthless manner in which 
commercial preparations are being foisted upon a gullible public. 

At the present time seven vitamins, the chemical structures of which 
lave been definitely established, are. of proved importance in human nutrition 
namely: (1) yitamin A or its precursor carotene, (2) vitamin B 1 (thiamin 
chloride), (3) vitamin B 2 (riboflavin), (4) nicotinic acid, (5) vitamin C 
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(ascorbic acid), (6) vitamin D (irradiated ergosterol), and (7) vitamin K 
(a naphthoquinone). In addition there is highly suggestive evidence that 
certain other recently identified vitamins of proved importance to lower 
animals are probably necessary for human nutrition as well. Among the 
latter are vitamin B 0 (pyridoxin), pantothenic acid, biotin, choline, and vita- 
min E (alpha tocopherol). It must be stressed that the actual function of 
these vitamins in human nutrition and the minimal human requirement are 
completely unknown. Nevertheless, small quantities of these chemicals have 
already been incorporated into a number of the current polyvitamin capsules 
in. purely arbitrary dosage. On the other hand, there are undoubtedly a 
number of as yet unidentified vitamins important to human beings that can 
only be obtained by ingestion of the original food sources. This unknown 
factor furnishes one of the most potent arguments in favor of relying upon 
a well-balanced diet rather than commercial vitamin capsules for our daily 
vitamin intake. 

When we encounter the full-blown clinical picture of beri -ben'/ pellagra, 
or scurvy, we do not hesitate to prescribe thiamin, nicotinic acid, or ascorbic 
acid respectively in massive doses with full knowledge that there is a de- 
ficiency of a specific known vitamin in each instance and that the adminis- 
tration of the missing factor will promptly alleviate the presenting symptoms. 
Equally well established are the indications for vitamin D in rickets and 
osteomalacia (with or without tetany), vitamin A in xerophthalmia and 
night-blindness, riboflavin in cheilosis and corneal vascularization, and vita- 
min K in the hemorrhagic diathesis associated with obstructive jaundice. In 
all instances, however, it is important to remember that, although the clinical 
manifestations may point largely to the deficiency of a single vitamin, a 
multiple deficiency frequently exists and the patient should be treated ac- 
cordingly with a well balanced diet supplemented by the particular vitamin 
which is obviously lacking. 

Far more difficult to recognize than the classical deficiency syndromes 
just mentioned are the vastly more numerous instances of subclinical de- 
ficiency, such as for example the pre-scorbutic or pre-pellagrous state. In 
this connection, the importance of an accurate dietary history cannot be too 
strongly emphasized, for it is only with the aid of such a history that the 
subclinical deficiency will be suspected.. Conclusive proof of subclinical de- 
ficiency ■ may then be obtained in certain cases by applying the various 
clinical methods of vitamin assay that have been worked out and by per- 
forming therapeutic tests. For example, let us consider subclinical thiamin 
deficiency. Anorexia, nausea, and nervous irritability have been shown to 
be early symptoms of thiamin deprivation, yet it would be pure folly — com- 
mercial advertisers notwithstanding — to conclude that all victims of these 
commonplace symptoms are suffering from thiamin deficiency or “B-complex 
deficiency.” As a matter of fact, a good dietary history supplemented with 
urinary thiamin determinations would undoubtedly rule out a deficiency basis 
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in the great majority of patients with these complaints, and there would be 
no point in plying this majority with thiamin or other vitamins. On the 
other hand, the temporary administration of synthetic vitamins and crude 
vitamin complexes would seem to be justified in the treatment of individuals 
whose dietary habits had been so poor as to justify the suspicion of subchmcal 
vitamin deficiency. The ultimate goal, of course, in treating such patients 
would be to educate them to the selection of a balanced diet in order that 
they might eventually discontinue the prescribed vitamin supplements. 

So far we have shown little enthusiasm for vitamin therapy except in the 
relatively rare instances of outspoken deficiency. However, there are a num- 
ber of conditions under which vitamin deficiency, either clinical or more often 
subclinical, is likely to develop. In many of these conditions, it may be im- 
possible, impractical, or imprudent to treat the patient by adequate dietary 
measures alone; under these circumstances a real indication for supplements 
of synthetic vitamins and crude vitamin-complexes arises. 

These abnormal conditions may be grouped under several broad headings : 
(1) Decreased Intake of Vitamins such as may occur in alcoholics who forget 
to eat, victims of gastrointestinal disorders sucli as ulcer or spastic colon 
where the patient may be afraid to eat because of pain, the edentulous and 
other patients on restricted diets (e.g. Sippy diet, reducing diets, elimination 
diets), post-operative patients, and febrile or psychiatric patients with 
anorexia. (2) Impairment of Absorption such as may occur in gastro- 
intestinal disorders characterized by vomiting or diarrhea (e.g. pyloric ob- 
struction, ulcerative colitis, fistulas), sprue with defective absorptive surface, 
reduction of absorptive surface (short-circuiting operations and intestinal 
’resections), achlorhydria, obstructive jaundice (fat-soluble vitamins not well 
absorbed' in the absence of bile salts), and excessive intestinal putrefaction. 

(3) Increased Excretion as in polyuria, diuresis, diarrhea, and lactation. 

(4) Increased Requirement as occurs in pregnancy and lactation, prolonged 
fevers, hyperthyroidism, diabetes (?), marked overactivity (e.g. manic 
psychosis or delirium), and excessively high carbohydrate diets. (5) Im- 
paired Utilisation as for example in hepatic disease and diabetes mellitus ( ?). 
Frequently a coexistence of two or more of the five conditions will be en- 
countered in a single patient. 


Granting that definite though limited indications for therapy with pure 
vitamins and vitamin complexes exist, we must next decide what constitutes 
a well balanced polyvitamin capsule. Such a capsule should contain at least 
the minimum normal daily adult requirement (as far as is known) of vita-. 

Tnnn TT <?U D ’ thiamin > riboflavin, and nicotinic acid : that is, vitamin A 
4,000 U.S.P. units, vitamin D 400 U.S.P. units, thiamin hydrochloride 1 to 

■ add S in r lo°m Vm 2 t?" m . ot!nic ac!d (or the amide) 10 to 20 m g- ascorbic 
acid 30 to 50 mg. There is no need for the inclusion of vitamin K in such a 

capsule since the therapeutic indications for this vitamin are very specific and 

relatively rare. Furthermore, the addition of certain of the mofe recenliy 
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identified B-vitamins such as pyridoxine, pantothenic acid, and choline to 
such a capsule has little justification at the present while we are still com- 
pletely in the dark as to the human requirement for these substances. When 
prescribing polyvitamin capsules, it is desirable to recommend a well balanced 
capsule such as has been described above. As a result of sales competition 
in an attempt to keep the price down, a number of very inferior capsules have 
been placed on the market. By skimping on certain of the more expensive 
ingredients, a firm can manufacture a relatively cheap capsule which may- 
readily appeal to an unsuspecting public. The writer has found it expedient 
to note the riboflavin content of the various vitamin capsules in evaluating 
their relative merit ; it is obvious that a capsule which contains “200 gammas” 
(200 micrograms or 0.2 milligram) of riboflavin is far inferior to one con- 
taining 2.0 milligrams of riboflavin, even though to the lay purchaser the 
figure “200” may appear the more impressive. In situations where supple- 
mentary vitamins are definitely indicated, it is well to prescribe in addition 
to a balanced capsule of pure vitamins some crude B-complex preparation 
such as yeast powder or crude extracts or concentrates of yeast, liver, or rice 
polishings in order to furnish the patient with important vitamins as yet 
unidentified. Vitamin-fortified white breads and cereals, though superior 
to the unfortified, are less nutritious than whole-grain breads and cereals. 

On the basis of this discussion, we may now attempt to answer the ques- 
tions posed in the opening paragraph. To the layman, we can say : if you are 
healthy, you should make a point of eating a well balanced diet and you will 
have no need for extra vitamins ; if you are in ill health or obliged to follow a 
restricted diet for some special reason, choose your doctor rather than the 
radio for your guide as to what vitamin preparation you should take. And 
to the physician : educate your patients whenever possible to a well balanced 
diet and advise this group to forget about Supplementary vitamins; in cases 
when additional vitamins are indicated, prescribe a well balanced polyvitamin 
capsule supplemented with some crude source of the B-complex; and by all 
means continue to “debunk” the vitamins to the world at large. 

W. H. B. • - 
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The Principles and Practice of Cardiology. By Crigiiton Bramwell and John 1. 

King. 509 pages; 25.5 X 16.5 cm. Oxford University Press, London. 1942. 

This textbook follows a somewhat unusual plan for a book written on the sub- 
ject of heart disease, in that it is divided into two parts, labelled General Cardiology 
and “Special Cardiology.” Such a division is commonly seen in textbooks on pathol- 
ogy, but in this case the two parts are written by different authors. 

The first section by the English author contains a number of rather surprising 
statements. In a discussion of heart failure the following statement is made about 
the association of auricular fibrillation with heart failure: “So frequent is this asso- 
ciation that it is indeed difficult to collect a large series of congestive heart failure 
with normal rhythm.” 

In the section on treatment one finds the following: “Leeches, once so popular, 
are undoubtedly rarely used for therapeutic purposes. Nevertheless I have repeatedly 
obtained striking relief of pain due to hepatic congestion by the application of three 
or four leeches over the engorged liver.” The use of cantharides is recommended in 
the treatment of acute pericarditis as a counter-irritant. The following statement is 
worth quoting in its entirety : “The ideal method of administering oxygen is to place 
the patient in an oxygen chamber. Unfortunately the cost of erecting such a 
chamber rules out this method except for research purposes. A modification of the 
oxygen chamber, namely, the oxygen tent as devised by the late Dr. E. P. Poulton, 
overcomes the financial embargo. I personally have used such a tent on two or three 
occasions with satisfactory results, but the difficulty of nursing the patient in the 
tent has prevented that method from gaining general popularity.” 

In the same section of “General Cardiology” the important subject of heart 
sounds is presented in confused fashion. Not only is the authors’ terminology mis- 
leading, but he has completely overlooked the important contributions to the field 
made by North and South American investigators in the field of phonocardiography. 

The section on “Special Cardiology” is somewhat better, but the important sub- 
ject of rheumatic heart disease is presented in sketchy fashion, and the broader 
aspects of rheumatic fever as a long-term systemic disease are not included. 

The limitations of space do not permit 'a cataloguing of even the most obvious 
deficiencies of this book. It adds nothing to the volume of literature which has 
already accumulated on the subject of heart disease. The text contains too many 
references to specific cases for a formal work on heart disease. This method of 
teaching is permissible in the clinic but is a serious drawback to an orderly presenta- 
tion of the subject of heart disease. 


C. W. 


i 

Synopsis of Diseases 
Herrmann, M.S. 
Texas, Galveston, 
pany, St. Louis. 


of the Heart and Arteries. Third Edition. By George R. 
, M.D., Ph.D., F.A.C.P., Professor of Medicine, University of 
Third edition. 516 pages; 20 X 13 cm. C. V. Mosby Com- 
1944. Price, $5.00. 


A great deal of information has been crowded into the third edition of this 

havTbeen cnnTwrTT 1 ^ 5 int ° thirty '? ne cha P ters - of which a number might 

v!!w b i b d ’ t0 advanta £ e > under more inclusive headings. The style is 
turtfi w repe ltl0l V s fre ^- Many of the illustrations, particularly those pk! 
Sornfnf anatomical specimens, could have been omitted without loss 

legends CtCheS are diffiCUlt t0 dedpher beCaUSe of d ne print and long 
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The clinical descriptions are adequate and the therapeutic suggestions, for the 
most part, are sound. There is a tendency to list many forms of treatment, rather 
than to recommend one, or a few, of proved effectiveness in the hands of the author. 
Almost all of the electrocardiograms appear in the chapter devoted to the arrhythmias. 
Three figures depict the changes observed after cardiac infarction; none are shown in 
the sections on anginal heart failure (a poor term!), pericarditis or hypertension. 
Yet in the appendix are given new electrocardiographic data derived from the use of 
unipolar central terminal precordial leads. 

In the chapter on military medicine the Schneider and 2-step tests for circulatory 
insufficiency, both of doubtful value, are unduly stressed. There is no bibliography 
but a number of articles are cited in the text. A few important references at the end 
of each chapter would be helpful to the serious reader. 

Peripheral vascular diseases are covered in 40 pages. The author is clearly 
more interested and experienced in dealing with disorders of the heart. It hardly 
seems necessary to include formulas for the preparation of various solutions, such 
as physiological saline, Ringer’s and isotonic glucose. 

In the opinion 'of the reviewer, “synopses” such as this have.no place in medical 
literature. The approach to knowledge cannot be both comprehensive and short. 
The busy practitioner or the student .will find excellent, concise accounts of cardio- 
vascular diseases in some of the standard text-books of medicine. Where more de- 
tailed information is desired on specific topics, he may consult special monographs, 
in which references to key papers also are given. In spite of the appearance of a 
third edition, this book is not recommended. Its subject matter is presented with 
equal brevity and greater clarity elsewhere. 

R. L. L. 


BOOKS RECEIVED 

Books received during September are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Global Epidemiology. A Geography of Disease and Sanitation. By James Stevens 
Simmon, B.S., M.D., Pli.D., Dr. P.H., Sc.D. (Hon.), Brigadier General, A.U.S., 
Tom F. Whayne, A.B., M.D., Lt. Col., M.C., A.U.S., Gaylord West Anderson, 

A. B., M.D., Dr. P.H., Lt. Col., M.C., A.U.S., Harold Maclachlan Horace, 

B. S., M.D., Major, M.C., A.U.S., and Collaborators. Volume One: Part One — 
India and the Far East ; Part Two — The Pacific Area. 504 pages ; 26 X 18.5 cm. 
1944. J. B. Lippincott Company, Philadelphia. Price, $7.00. 

Malaria: Its Diagnosis, Treatment and Prophylaxis. By William N. Bispham, 
Colonel, A.U.S., Retired. 197 pages; 23.5 X 16 cm. 1944. The Williams and 
Wilkins Company, Baltimore. Price, $3.50. 

The Blood Pressure and Its Disorders Including Angina Pectoris. By John Plesch, 
M.D. Budapest; M.D. Berlin; L.R.C.P. and S. Edin. and Glas.; Formerly Pro- 
fessor of Internal Medicine in the University of Berlin. 149 pages; 22 X 14.5 
cm. 1944. The Williams and Wilkins Company, Baltimore. Price, $4.50. 

Vital Statistics and Public Health Work in the Tropics. By P. Granville Edge, Lec- 
turer in the Division of Epidemiology and Vital Statistics, London School of 
Hygiene and Tropical Medicine (University of London). Foreword by Major 
Greenwood, D.Sc., F.R.C.P., F.R.S. 188 pages; 22x14.5 cm. 1944. The 
Williams and Wilkins Company, Baltimore. Price, $5.00. 
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Diseases of the Digestive System. Second Edition. Edited by Sidney A. Portis, 
B.S., M.D., F.A.C.P. 932 pages; 24 X 16 cm. 1944. Lea & Febiger, Philadel- 
phia. Price, $11.00. 

The Urinary Tract. A Handbook of Roentgen Diagnosis. By H. Dabney Kerr, 
M.D., and Carl L. Gillies, M.D. 320 pages; 21 X 14.5 cm. 1944. The Year 
Book Publishers; Inc., Chicago. Price, $5.50. 

Economy in the Use of Drugs in War-Time. Revised Second Edition. With an 
Appendix on Economy in the Use of Bactericides. Medical Research Council 
War Memorandum No. 3. 16 pages; 24.5 X 15.5 cm. 1944. His Majesty’s Sta- 
tionery Office, London. Price, $.10. 



COLLEGE NEWS NOTES 

Additional A.C.P. Members in the Armed Forces 

Previously reported in the News Notes section of this journal were the names of 
1,715 Fellows and Associates of the College on active military duty. The following 
additional members have since reported for active duty, bringing the total to 1,717 : 

Andrew M. Babey 
C. P. Rhoads 


Gifts to the College Library 

The following gifts of publications by members are gratefully acknowledged : 

Book 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa. — "Simplified Diabetic Management,” 
Fourth Edition. 

Monograph 

Dr. Richard D. Kepner, F.A.C.P., Honolulu, T. H.— “Mental Changes After Bilateral 
Prefrontal Lobotomy.” 


Reprints 

Philip IC Arzt (Associate), Lieutenant, (MC), AUS— 1 reprint. 

Maurice Eliaser, Jr. (Associate), Major, (MC), AUS— 1 reprint. 

Dr Abraham E. Jaffin, F.A.C.P., Jersey City, N. J.— 1 reprint. 

Dr Josephine C. Lawney, F.A.C.P., New York, N. Y.— 1 reprint. 

Dr D O N. Lindberg, F.A.C.P., Wabasha, Minn.— 1 reprint. 

Dr' Abraham M. Litvak, F.A.C.P., Brooklyn, N. Y.— 2 reprints. 

Dr John H. Musser, F.A.C.P., New Orleans, La.— A group of 23 reprints by members 
of the faculty of Tulane University, many of whom are members of the College. 
Dr William H. Ordway, F.A.C.P., Mount McGregor, N. Y.— 2 reprints. 

Dr! Aaron Parsonnet, F.A.C.P., Newark, N. J.— 3 reprints. 

Dr Franklin B. Peck, F.A.C.P., Indianapolis, Ind— 1 reprint. 

Dr. Manuel de la Pila Iglesias, F.A.C.P., Ponce, Puerto Rico— 1 reprint. 

Dr Albert H. Rowe, F.A.C.P., Oakland, Calif — 1 reprint. 

Dr Leon Schartz, F.A.C.P., Philadelphia, Pa.— 1 reprint. 

Dr! Maurice S. Segal, F.A.C.P., Boston, Mass— 1 reprint. _ 

Dr Tames F. Slowey (Associate), Cleveland, Ohio— 1 reprint. 

Dr' Frederick G: Speidel, F.A.C.P., Louisville, Ky.— 1 reprint. 

Dr' Frederick R. Taylor, F.A.C.P., Winston-Salem, N. C.— 1 reprint. 

Gilman R. Tyler (Associate), Major (MC), AUS-1 reprint. 

Dr. Michael Weingarten (Associate), New York, N. Y.— 2 reprints. 


New Life Members 

The following physicians have recently become Life Members of the College 
through subscription to the permanent Endowment Fund of the American College of 
Physicians : 
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James Roderick Kitcliell, F.A.C.P., Philadelphia, Pa. 
Moise D. Levy, F.A.C.P., Houston, Tex. 

T. C. Terrell, F.A.C.P., Fort Worth, Tex. 


A.C.P. Regional Meetings 

A combined Regional Meeting of the American College of Physicians for Idaho, 
Oregon, Washington, Alberta, British Columbia, Manitoba and Saskatchewan, and the 
War-Time Graduate Medical Meetings was held in Vancouver, B. C., September Id 15, 
under the chairmanship of Dr. George F. Strong, Regent. The scientific papers weie 
of unusually high quality, and the most dramatic and perhaps most interesting. event 
was the attendance of Commander C. M. Wassell, (MC), USNR, the internationally 
famous doctor whose gallant and heroic work President Roosevelt described in such 
glowing terms, and whose courage and devotion will never be forgotten in the annals 
of military medicine. There were in attendance 96 Service physicians from the United 
States and Canada, and 102 civilian physicians, or a total of 198 registered. Seven 
states of the United States and five Provinces of Canada were represented. 

At Omaha, Nebr., October 23-27, the Omaha Mid-West Clinical Society held its 
annual meeting, which by arrangement with the American College of Physicians, 
the American College of Surgeons and the War-Time Graduate Medical Meetings, was 
a combined, cooperative effort. Members of the two Colleges and all medical officers 
in the state of Nebraska and neighboring States were invited to participate. On 
October 26, Dr. Malcolm T. MacEachern, F.A.C.P., Associate Director of the Ameri- 
can College of Surgeons, spoke on “The American College of Surgeons’ Program for 
the Expansion of Graduate Training in Surgery” and Mr. E. R. Loveland, Executive 
Secretary of the American College of Physicians, spoke on “The American College of 
Physicians — Its Aims, Standards and Activities.” 

A Regional Meeting for the territory embracing Illinois, Indiana, Iowa, Kentucky, 
Michigan, Minnesota and Wisconsin was held at the Drake Hotel, Chicago, November 
4, under the general chairmanship of Dr. Walter L. Palmer, Governor for Northern 
Illinois, and with the participation of the College Governors for the States represented. 
This Regional Meeting program also formed a part of the concluding day of the 
American College of Physicians’ Postgraduate Course, Special Phases of Internal 
Medicine, held at the Northwestern University Medical School, October 23~November 
4, under the directorship of Dr. Willard O. Thompson. 

On November 11, at Pittsburgh, a Regional Meeting of the College for the states 
of Ohio, West Virginia and Western Pennsylvania was held at the William Penn 
Hotel, under the general chairmanship of Dr. R. R. Snowden, Governor for Western 
Pennsylvania, with the cooperation of Dr. A. B. Brower, Dayton, Governor for Ohio, 
r. Walter E. Vest, Huntington, Governor for West Virginia, and Dr. D. A. Mac- 
Gregor, Wheeling, Deputy Governor for West Virginia. 

J e ^°. na * me etings of the College are planned for the future, including 
tot elp ^ 1 * a . on December 15, under the general chairmanship of Dr. Thomas 
, McMillan, Acting Governor for Eastern Pennsylvania, for the territory em- 
racmg Eastern Pennsylvania, New Jersey and Delaware; one in Memphis, Tennessee 
uring January, under the general chairmanship of Dr. W. C. 'Chaney, Governor 
tor rennessee and embracing the territory of Tennessee, Arkansas, Eastern Texas 
Louisiana and Mississippi ; one in Oklahoma City, February.22, 1945, under the gen- 
' f lp ° f w r ' Lea A ' RleIy ’ Governor for Oklahoma, and embracinAhe 

states of Oklahoma, Western Texas, Kansas and Missouri. ' § 
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A.C.P. Postgraduate Courses ' 

The American College of Physicians conducted six postgraduate, refresher 
courses during the current autumn, beginning on October 2 and extending through 
December 15. 

Course No. 1, Cardiology, at the Massachusetts General Hospital, Boston, under 
the direction of Dr. Paul D. White, was oversubscribed by more than four times 
its capacity of accommodations. There were in attendance 44 Fellows and 14 Asso- 
ciates, and 13 Non-members, making a total of 71. Of this number, 61 were civilian 
physicians and 10 were medical officers from the Armed Forces. Twenty-two States 
and the Dominion of Canada were represented. The largest number from any state 
was 12 from Pennsylvania. 

With the exception of Course No. 2, General Medicine, at the University of 
Oregon, and Course No. 3, Special Phases of Internal Medicine, at the University 
of Minnesota, which had representative registrations, all courses were oversubscribed. 
The organization of these refresher courses has been characterized by many 
as one of the most important and valuable activities of the College. 


Lt. Col. Charles H. A. Walton, F.A.C.P., retired from active duty in the Royal 
Canadian Army Medical Corps, September 7, 1944, and has returned to practice in 
Winnipeg, Manitoba. 


Report from the Office of the Surgeon General, U. S. Army 
General Fox Receives Typhus Commission Medal 

Brigadier General Leon A. Fox, F.A.C.P., has been awarded the Typhus Com- 
mission Medal for “exceptionally meritorious service rendered first as Director and 
later as Field Director of the United States of America Typhus Commission.” 
General Fox directed the Typhus Control Project of Naples in December, 1943, which 
brought the epidemic in southern Italy under control within a month. 

General Simmons Receives Honorary Degree from Marquette 

Brigadier General James S. Simmons, F.A.C.P., Chief of the Preventive Medicine 
•Service, Office of The Surgeon General, received the honorary degree of Doctor of 
Science and delivered the commencement address at the graduation exercises of the 
School of Medicine, Marquette University, Milwaukee, Wis., on September 27. 
Prior to the graduation, he addressed the Milwaukee Medical Society ^and the student 
body of Marquette Medical School on the subject of “Progress of the Army’s Fight 
Against the Insects.” 

General Morgan Speaks on Penicillin 

Brigadier General Hugh J. Morgan, F.A.C.P., Chief Consultant of Medicine, 
Office of The Surgeon General, spoke on penicillin at a combined meeting of the 
Kentucky State Medical Association and the War-Time Graduate Medical Meetings 
at Lexington, Ky., September 19. 

Communicable Diseases Figuring Prominently in the Present War 

Meningococcal meningitis : As in the civilian population, this disease reached a 
prevalence several times higher than the normal inter-epidemic level in 1943 ; how- 
ever, its prevalence has .been somewhat lower than in the last war and its mortality, 
thanks to the sulfonamides, has been only a small fraction of that in thejast war 
(case fatality rate 4.5% in 1943 as against 34.3% in 1917-1919). 
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Primary atypical pneumonia: Comparison with -previous periods is impossible 
as this disease has only recently been recognized clinically. There is evidence that 
more of the pneumonias now occurring are primary atypical. than of known bacteria 
etiology. The case fatality rate has been very low. The disease has had a seasonal 
distribution similar to that of the common respiratory diseases. ■ 

Diarrheal diseases: This group of diseases of diverse etiology, but having a 
common basis in deficiencies of sanitation, has shown a considerable increase from 
peacetime owing to the much greater number of troops on maneuvers, especially dur- 
ing the summer months, with the added problems of field sanitation. Case fatality is 
very low. The present trend of rates is downward. 

With respect to other communicable diseases too, the record has been excellent. 
Measles, mumps and scarlet fever are reduced greatly, while diseases against which 
immunizing methods are practised (typhoid, smallpox, tetanus) have all but dis- 
appeared. 


Recent Promotions 

Lieutenant Colonel to Colonel 

Irving Sherwood Wright, F.A.C.P., New York. N. Y. 

Major to Lieutenant Colonel 

Howard Phelps Lewis, F.A.C.P., Portland, Ore. 
Walter L. Nalls, F.A.C.P., Richmond, Va. 


Nutrition Consultants Appointed 


Dr. Julian M. Ruffin, F.A.C.P., Associate Professor of Medicine, Duke University, 
Durham, N. C., and Dr. Virgil P. Sydenstricker, F.A.C.P., Professor of Medicine, 
University of Georgia, Augusta, Ga., have been appointed Consultants to the Surgeon 
General in the field of nutrition. 


Dr. Eugene P. Pendergrass, F.A.C.P., Philadelphia, and his associates, received 
the first award of merit for an exhibit on pituitary irradiation at the meeting of the 
American Roentgen Ray Society at Chicago recently. 


Dr. William G. Leaman, Jr. F.A.C.P., Professor of Medicine at the Woman's 
Medical College of Pennsylvania, Philadelphia, has deposited in the files of the 
American College of Physicians a catalogue of the lantern slides collection of that 
Institution.’. There are 4,117 slides, both standard size (3%" X 4") and small size 
(2" x 2") in the collection of the Department of Medicine. Many of the small size 
films are Kodachrome. These slides are made available to any speaker on a College 
program in an emergency. 

The Woman s Medical College of Pennsylvania is conducting its second annual 
postgraduate lecture course, given by the Department of Medicine, from September 27, 
1944, through April 19, 1945. The classes meet from 7 :00 to 9 :00 p.m. This year’s 
course .will be devoted to clinical topics. Speakers have been chosen from the faculties 
o various medical schools in Philadelphia. The object of the course is to present 
to the general practitioner the recent advances in the field of internal medicine. En- 
rollment is limited to fifty and the fee for the entire year is $25.00. 


cu - D - r ' L ^r B > Ca , rr e t i er ^’ F - A - C - I> -> Professor of Medicine and Dean of the Mira 
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Dr. J. C. Geiger, F.A.C.P., Director of Public Health of the City and County 
of San Francisco, recently received the Decoration of the Heraldic Order El Sol Del 
Peru in the class of Knight Commander by His Excellency, the President of Peru. 
The citation reads: 

"As President of the San Francisco Chapter, Pan American Society, Dr. 
J. C. Geiger has aided materially in fostering and cementing friendly relations 
between countries of the Americas; as a teacher of preventive medicine and 
public health in universities, medical officer of health and chief of hospitals, he 
has added much to the glorious chapter of the prevention of disease.” 

Dr. Geiger made the commencement address at Tulane University School of 
Medicine on October 14, 1944, the largest commencement in the history of that Uni- 
versity. Dr. Geiger was given the honorary degree of Doctor of Science, which was 
the second honorary degree to be conferred upon him by Tulane University. It is 
said that this is Dr. Geiger’s fifth degree from Tulane and his seventh honorary 
degree from this and other universities. f 


Major Winthrop Wetherbee, Jr., F.A.C.P., was recently transferred from the 
Seventh General Hospital to the 116th General Hospital, overseas, as Chief of .Medical 
Service. 


Lt. Col. Joseph Hayman, F.A.C.P., has recently been placed in charge of a newly 
established special treatment center for malaria and other tropical diseases at the 
Moore General Hospital, Swannanoa, N. C. 


On September 22, 1944, Dr. Herbert T. Kelly, F.A.C.P., Chairman of the Com- 
mittee on Nutrition of the Medical Society of the State of Pennsylvania, presented 
before the session on Nutrition of the Pennsylvnia Nutrition Council and State - 
Council of Defense, ht Harrisburg, Pa., a paper on "Conservation of Human Re- 
sources.” 


New Journal of Parenteral Therapy Established 

Publication of a new quarterly, the Journal of ' Parenteral Therapy, has been 
announced by Science Publications Council, New Tork. The Advisory' Editorial 
Board includes the following physicians and surgeons : W. Wayne Babcock, Philadel- 
phia; I. A. Bigger, Richmond, Va.; Alexander W. Blain, Detroit; Frederick A. 
Coller, Ann Arbor, Mich.; Joseph H. Fobes, New York; Henry N. Harkins, Balti- 
more; Lester Hollander, Pittsburgh; Alton Ochsner, New Orleans; Max M. Strumia, 
F.A.C.P., Bryn Mawr, Pa.; George J. Thomas, Pittsburgh. Justus J. Schifferes, 
New York, is managing editor. 


The Mississippi Valley Medical Society held its tenth annual meeting at Peoria, 
111., September 27-28. Among contributors to the program were: Dr. A. C. Ivy, 
F.A.C.P., Chicago, "The Rationale of Tests of Liver Function”; Dr. Willard O. 
Thompson, F.A.C.P., Chicago, “The Frohlich Syndrome”; Dr. Edwin C. Ernst, 
F.A.C.P., St. Louis, “Diagnosis and Treatment’ of Cancer of the Cervix”; Dr. O. P. J. 
Falk, F.A.C.P., St. Louis, "Practical Points in Recognition and Management of Cor- 
onary Diseases”; Dr. R. O. Muether, F.A.C.P., St. Louis, "Round Table Discussion 
on Hypertension.” 
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“Pathology of Internal Medicine” is the title of a* postgraduate course scheduled 
at the Israel Zion Hospital, Brooklyn, which’ began on. October 17, and will be con- 
ducted by Dr. Jacob M. Ravid (Associate), under the auspices of the Joint Committee 
on Postgraduate Education of the Long Island College of Medicine, the Medical 
Society of the County of Kings and the Academy of Medicine of Brooklyn. The 
course is designed to familiarize the internist as well as the general piactitioner with 
the fundamentals of gross and microscopic pathology of internal medicine. Great 
stress will be laid on gross pathological diagnosis of tissues and organs. 


The International College of Surgeons, United States Chapter, was addressed at 
its Philadelphia National Assembly, October 3-5, by Dr. George Morris Piersol, 
F.A.C.P., Director of the Center for Research in Physical Medicine, University of 
Pennsylvania, on “Rehabilitation”; Dr. Charles M. Griffith, F.A.C.P., Washington, 
Medical Director of the Veterans Administration, spoke on “The Rehabilitation of 
Ex-Members of the Armed Forces by the Veterans Administration”; Dr. Truman G. 
Schnabel, F.A.C.P., Clinical Professor of Medicine at the University of Pennsyl- 
vania, spoke on “The Everpresent Post-Operative Respiratory Complications.” 


The New York Academy of Medicine conducts a Friday evening lecture series 
from November through April. On December 8, Dr. Emanuel Libman, F.A.C.P., will 
deliver an address on “Diagnostic Observations on Abdominal Diseases,” and on 
January 12, Dr. H. McLeod Riggins, F.A.C.P., will deliver an address on “Present 
Trends in the Treatment of Pulmonary Tuberculosis.” 


Fellows of the College Serving as Chairmen of Sections, A.M.A. 

Dr. William D. Stroud, F.A.C.P., Philadelphia, is serving as Chairman of the 
Section on the Practice of Medicine, and Dr. Louis H. Clerf, F.A.C.P., Philadelphia, 
is serving as Chairman of the Section on Laryngology, Otology and Rhinology, for the 
current year. 


Dr. O. H. Perry Pepper, Captain Edward L. Bortz, (MC), USNR, and Dr. 
William D. Stroud, all of Philadelphia, are Fellows of the College who are among the 
foreign corresponding members of the Society of Internal Medicine of the Medical 
Association of Argentina. 


Major General Charles R. Reynolds, F.A.C.P., U. S. Army retired, has resigned 
as Chief of the Division of Tuberculosis of the State Department of Health of 
Pennsylvania, to accept an appointment with the American College of Surgeons in 
Chicago. General Reynolds was Surgeon General of the U. S. Army from 1935-39. 


Dr. Frank R. Menagh, F.A.C.P., and Dr. Clarence E. Reyner, F.A.C.P., both of 
Detroit are President and Secretary-Treasurer, respectively, of the Detroit Derma- 
tological Society. 


Dr. Benjamin A. Shepard, F.A.C.P., because of 
President of the Kalamazoo Tuberculosis Association. 


ill health, has resigned 


as 


W^hace E. Herrell, F.A.C.P., Rochester, Minn., .addressed the Medica 
ie y o Virginia at its annual meeting in Richmond, October 23-25, on “Penicillin. 
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Ernest L. Boylen, F.A.C.P., Major, (MC), AUS, formerly of Portland, Ore., 
has been awarded the Bronze Star for meritorious service in direct support of combat 
operations in Italy last December and January. 


The Northwestern Ohio Medical Society observed its 100th anniversary at 
Findlay, Ohio, October 3. Dr. Walter C. Alvarez, F.A.C.P., Rochester, Minn., ad- 
dressed the luncheon meeting on "Hints in the Recognition of Puzzling Abdominal 
Pain.” Other speakers included the following members of the faculty of the Uni- 
versity of Cincinnati College of Medicine: Dr. M. A. Blankenhorn, F.A.C.P., "The 
Toxic Reactions of the Newer Sulfonamides”; Dr. Leon Schiff, F.A.C.P., "Tests of 
Liver Functions in Health and in Disease.” 


Dr. John A. Toomey, F.A.C.P., Cleveland, was a guest speaker at the 55th annual 
meeting of the American Pediatrics Society', Atlantic City, September 26-27, his 
title being “Attempts to Isolate Poliomyelitis Virus in Fish.” 


The late Dr. Charles Hartwell Cocke, F.A.C.P., Asheville, provided in his will that 
his medical library, magazines and other publications be given to the Buncombe 
County Medical Society Library in Asheville. Dr. Cocke died on August 3. 


Dr. Tom D. Spies, F.A.C.P., Birmingham and Cincinnati, was a guest speaker at 
the 79th annual session of the Michigan State Medical Society at Grand Rapids, Sep- 
tember 27-29, his subject being, "Vitamins and the Practice of Medicine.” Among 
military speakers on the program were Brigadier General Charles C. Hillman, 
F.A.C.P., “Tropical Medicine”; Colonel William C. Menninger, F.A.C.P., “Neuro- 
psychiatry and the General Practitioner”; Brigadier Jonathan C. Meakins, F.A.C.P.,, 
Montreal, “What a Modern Army Health Service Should . Be.” . 


Colonel Neely C. Mashburn, F.A.C.P., has been appointed Surgeon at the AAF 
Training Command, Fort Worth, Tex. 


Dr. Hugh H. Hussey, Jr., F.A.C.P., has been named Chairman and Dr.. Roy L. 
Sexton, F.A.C.P., has been named a member of a medical advisory committee ap- 
pointed by the District of Columbia Office of Price Administration to pass on all 
applications for extra food rations for convalescents and persons in ill health. 


Dr. Thomas N. Hunnicutt, Jr., F.A.C.P., Newport News, Va., has been elected 
President of the Warwick County Medical Society. 


Dr. Alfred Meyer, F.A.C.P., New York City, is probably the oldest physician 
among 'Fellows of the American College of Physicians; aged 90, born in 1854. Al- 
though now retired, Dr. Meyer keeps up an active interest in medicine. He received 
his B.A. from Columbia University in 1874 and his Medical Degree from the College 
of Physicians and Surgeons, Columbia University, in 1877. He did extend post- 
graduate study at the University of Leipsic, at the University of Vienna and in hos- 
pitals of London, Paris and Rome. He has had a distinguished career, has published 
many contributions to the literature, and has been a Fellow of the American College 
of Physicians since 1919. 
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War-Time Graduate Medical Meetings 

Region No 1 (Maine, New Hampshire, Vermont, Massachusetts) and Region No. 
2 (Connecticut, Rhode Island)— New England Committee for War-Time Grad- 
uate Medical Meetings — Dr. W. R. Older, Chairman; Dr. L. E. Parkins, 
Secretary. 

Station Hospital, Dow Field, Bangor , Maine 
December 21 Head, Spine and Nerve Injuries 

Dispensary , U. S. Naval Air. Station, Brunswick, Maine 
December 21 Burns and Reconstruction Surgery 

Station Hospital, Fort Williams, Portland, Maine 
December 21 The Skin 

Station Hospital, Presque Isle, Maine 
December 21 Stomach, Biliary Tract, Intestinal Disorders 

Dispensary, U. S. Naval Construction Training Center, Quoddy Village, Maine 
December 21 Pilonidal Sinus and Common Diseases of the Anus and Rectum 
Station Hospital, Grenier Field,- Manchester, New Hampshire 
.December 20 Peripheral Vascular Disease 

U. S. Naval Hospital, Portsmouth, New Hampshire 
December 21 Diarrheal Diseases 

Boston Area Station Hospital, Waltham , Massachusetts 
December 21 The Use of Penicillin and the Sulfa Drugs 

U. S. Naval Hospital, Chelsea, Massachusetts 
December 21 Blood Dyscrasias and Transfusions 

Lovell General Hospital, Fort D evens, Massachusetts 
December 21 The Pneumonias and Other Respiratory Infections 
Station Hospital , Camp Edwards, Massachusetts 
- December 21 The Psychoneuroses and Their Management 

Cushing General Hospital, Framingham, Massachusetts 
December 21 Contagious Diseases and Complications 

Station Hospital, Camp Myles Standish, Taunton, Massachusetts 
December 21 Cardiac Neuroses, Cardiac Emergencies, Cardiac Rehabilitation 
U. S. Marine Hospital, Brighton, Massachusetts 
December 21 Acute Infections of- the Central Nervous System 
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Station-Hospital, Weslovcr Field, Chicopee Falls, Massachusblts or U. S. Naval 
Convalescent Hospital, Springfield, Massachusetts 

December 21 Tropical Diseases, to Include Malaria and Other Insect-Borne Diseases 

Dispensary, U. S. Naval Construction Training Center, Davisvillc, Rhode Island 

December 21 Joint Injuries 

U. S. Naval Hospital, Newport, Rhode Island 

December 21 Fractures of Extremities 

Station Hospital, Bradley Field, Windsor Locks, Connecticut 

December 21 Fractures of Extremities 

Air Corps Station Hospital, New Haven, Connecticut 

December 21 Chest and Abdominal Injuries 

Station Hospital, Fort H. G. Wright, Fishers Island, Nezv York 

December 21 Acute Abdominal Emergencies 

Region No. 14 (Indiana, Illinois, Wisconsin) — Dr. W. O. Thompson, Chairman; Dr. 
N. C. Gilbert, Dr. W. H. Cole. 

Station Hospital, Camp McCoy, Wisconsin 

November 29 Endocrinology 

a. Addison’s Disease 

b. Adrenal Cortex in Shock 

c. Parathyroid. Tetany 

d. Traumatic Hypogonadism 

e. Hypothyroidism 
/. Hyperthyroidism 

g. Post Traumatic Pituitary Syndrosis 

— Dr. Elmer L. Sevringhaus 

December 13 Virus and Rickettsial Diseases 

a. Virus Diseases 

b. Rickettsial Diseases 

— Dr. Marcos Fernan-Nunez 
Station Hospital, Truax Field, Wisconsin 

X 

November 29 Gall Bladder and Liver Disease 

a. Mechanism of Liver Function 

Diagnosis and Medical Treatment of Liver and Gall 
Bladder Disease 

b. Surgical Pathology and Treatment 

— Dr. E. R. Schmidt 

December 13 Thrombosis, Thrombophlebitis and Anticoagulants 

a. Thrombosis, Thrombophlebitis and Embolism 

Diagnosis and Treatment 

b. Heparin and Dicoumarol 

Action and Therapeutic Use 

. — Dr. Armand J. Quick 
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Note: War-Time Graduate Medical Meetings at Camp McCoy and Truax Field 
are arranged by the cooperating committee for Wisconsin. The membeis of this - 
committee are Dr. Erwin R. Schmidt, Chairman; Dr. Elmer Sevringhaus and Dr. 
Francis D. Murphy. 


Directory of Medical Specialists 

The biographic data of the first two editions of the Directory of Medical Spe- 
cialists included only positions (internships, residencies, or assistantships) held during 
the course of training of men up to the time of their certification by the American 
Boards, and hospital and medical school staff positions then currently held. 

It is desired to extend these data in the Third Edition to include all formal hos- 
pital and medical school appointments, with dates held, even though now resigned, as 
well as records of all military service including commissions and dates, either in 
World War I, peace-time in the Reserve forces, or in the present war. 

Thus, a chronologically complete sketch of a Diplomate’s entire career is to 
be included in this Third Edition of the Directory. 

Membership or fellowship in national or sectional (not local) special societies, 
and national general 'Societies with offices held, and dates, in any of these, should be 
reported. 

Membership in recognized international medical societies may be included, but 
honorary or other membership in foreign medical societies should not be reported. 

Reference to the Second Edition (1942) of the Directory may be made for lists 
of medical societies to be included in one’s biographic sketch. 

Families or secretaries of men absent in military service are asked to complete 
or correct previous listings on new forms now being mailed to those eligible for in- 
clusion in the Directory. Only those certified by an official American Board can be 
included, and there is no charge for this listing. 

The foregoing notice is published in response to many inquiries, to assist those 
certified by the American Boards who are now engaged in correcting their previous 
listings, or preparing new sketches for the Third Edition of the Directory to be 
published early in 1945. 

Communications should be addressed to the Directory of Medical Specialists, 
919 North Michigan Avenue, Chicago 11, Illinois. 


Dr. Walter A. Bastedo has called attention to an error occurring on page 507, 
Annals of Internal Medicine, September, 1944. He writes: "The New York 
Academy of Medicine Committee on Drug Exhibits is composed of Drs. Arthur 
DeGraff, Cary Eggleston, Harry Gold, Charles C. Lieb and George Wallace, with 
the_ writer (Walter A. Bastedo) as Chairman. This Committee has as its object the 
maintenance of a continuous exhibit of the newer remedies, which shall be scientific, 
educational and non-Commercial . 

As an auxiliary to this Committee an Advisory Committee of Drug Manu- 
facturers was formed with Dr. Theodore G. Klumpp as Chairman.” 
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OBITUARIES 

DR. JOHN THOMAS MURPHY 

Dr. John Thomas Murphy, F.A.C.P., died on the 15th day of June, 1944, 
at the age of 58. He had just completed his thirty-eighth year of medical 
practice, having graduated in medicine at the early age of 21. 

lie received his degree of Doctor of Medicine from the University of 
Toledo in 1906. In 1907 he was instructor in Histology in this university 
and during the following two years, 1908-09, an instructor in Pathology. 
His interest in these fields persisted throughout his life. 

Through the hobby of photography he was led into his chosen field of 
roentgenology. His early training in this new specialty was obtained in Cook 
County Hospital in Chicago. He was appointed to the directorship, of the 
Radiological Department of St. Vincent’s Hospital in Toledo in 1917, a posi- 
tion which he held until his death. 

In medicine, as in all of his interests, his prime motive was to determine 
the basic facts. It was this constant search for the truth, with a total ab- 
horrence of half truths, that made him an outstanding man in whatever 
he undertook and placed him among the leaders of roentgenology. 

In .play, as in work, John Murphy expended his full energy. As a boy 
and young man he excelled in athletics, especially track. Ice skating was 
a hobby which held his interest throughout life. His experiences in early 
flying were always a source of satisfaction to him and later stimulated him 
to take an interest in other young men who were similarly inclined. Thus 
came the inspiration to start, along with other Toledo persons, the Civil Air 
Reserve. 

v To few men are given the qualities of attraction and endearment which 
Dr. Murphy possessed. Many honors were bestowed upon him, yet he 
remained modest and unaffected. 

Dr. Murphy was a member and past president of the Academy of Medi- 
cine of Toledo and Lucas County; member of the Ohio State Medical Asso- 
ciation; member of the American Medical Association and secretary of its 
Radiological Section from 1931 until his death; past president of the Detroit 
Roentgen Ray Society ; charter member of the Ohio State Radiological So- 
ciety; secretary of the American Roentgen Ray Society, 1928-31, president 
1934; member of the American Radium Society; member of the Radiologi- 
cal Society of North America; president of the American College of Radiol- 
ogy in 1935; fellow of the American College of Physicians. 

With the passing of this man organized medicine has lost an energetic 
champion, the community a faithful citizen, his friends and associates a wise - 
and sympathetic counsellor, his family a generous and devoted father and his 
patients a good physician. 

C. E. Hufford, M.D., F.A.C.P., 

Toledo, Ohio 
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DR. GROESBECIC FRANCIS WALSH 

Dr. Groesbeck Francis Walsh, (F.A.C.P.), Fairfield, Alabama, died 
September 1, 1944, of carcinoma of the urinary bladder. Dr. Walsh,, who 
had been a Fellow of the College since 1931, was born in Chicago, Illinois, 
March 31, 1878. He received his A.B. degree in 1898 from St. Ignatius 
College (now Loyola University, Chicago) and his M.D. from North- 
western University Medical School in 1902. He was engaged in post- 
graduate study at Leland Stanford University in 1912 and 1913. lie was 
First Assistant, Surgical Clinic, Colon Hospital, Canal Zone, 190/— 10, 
Health Officer, Republic of Nicaragua, 1908; and Chief of Surgical Staff, 
Candelaria Hospital, Amazonas, Brazil, 1910-11. In -1919 Dr. Walsh be- 
came Chief of Medical Clinic, Employees’ Hospital of the Tennessee Coal, 
Iron and Railroad Company, and remained in that position until his death. 
He was a member of the American Public Health Association, American 
Trudeau Society, American Association of Industrial Physicians and Sur- 
geons, American Association for the Advancement of Science, Alabama 
Academy of Science, Jefferson County Medical Society, Alabama State Medi- 
cal Association, Southern Medical Association, and Birmingham Clinical 
Club ; Fellow, American Medical Association. He was former President 
(1932-34) of the Southern Interurban Clinical Club and Diplomate of the 
American Board of Internal Medicine. Dr. Walsh served in World War 
I as Chief of Laboratory Division, Naval Operating Base, Hampton Roads, 
Virginia, and in the Transport Service, U.S.S. Orizaba. 

Dr. Walsh was a keen clinician and was much interested in the psycho- 
somatic side of medical practice. In recent years the subject of handedness 
intrigued him greatly and he delved deeply into both lay and medical litera- 
ture in research along this line, finding in Shakespeare particularly many 
references to left handedness. He was the author of many published papers. 
Dr. Walsh was a great lover of flowers, with a wide knowledge of horticul- 
ture. He was a wise counsellor, most attractive personally and greatly be- 
. Uved by many friends. He will be sadly missed in the medical profession 
of Alabama. 

Fred W. Wilkerson, M.D., F.A.C.P., 

Governor for Alabama 


DR. ANDREW PORTER BIDDLE 

Dr. Andrew Porter Biddle, F.A.C.P., was born in Detroit, February 25, 
1862, and died in the city of his birth August 2, 1944, at the age of 82. 

His primary and secondary education in the public schools of Grosse lie 
and Detroit was supplemented by special studies in Geneva, Switzerland, 
eidelberg and Leipzig, Germany. He received an appointment as cadet 
and entered the United States Naval Academy in 1880, but later had to with- 
draw because of a visual impairment. He then entered the Detroit Collette 
of Medicine where he- received the degree of Doctor of Medicine in 1886/ 
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Dr. Biddle’s services to his profession, and to the community in which 
he lived were legion. Space permits mention here of only a few of the more 
outstanding: Professor of Dermatology at his Alma Mater; Consultant, St. 
Mary’s, St. Joseph’s Mercy, Children’s, and Woman’s Hospitals, and Detroit 
Board of Health ; First President, Detroit Dermatological Society, 1922, 
and President of American Dermatological Association, 1925-26; Formerly 
Secretary, Councillor and President of the Michigan State Medical Society, 
the only member ever to be honored with two successive terms as President 
during the eighty years of the Society’s existence; Co-organizer and first 
Editor of the Journal of the Michigan State Medical Society, a position 
which he held for four years; former Secretary of Wayne County Medical 
Society ; for many years member of the Detroit Library Commission and of 
the Detroit Board of Education, becoming President of this body. 

In recognition of these splendid services and of Dr. Biddle’s sterling 
worth as a man the following honors have been bestowed upon him : Doctor 
of Science, honorary, College of the City of Detroit, 1929; Master of 
Science, honorary, University of Michigan, 1935 ; Andrew P. Biddle oration 
established by the Michigan State Medical Society. Fitting resolutions of 
eulogy were passed by Michigan State Medical Society and Wayne County 
Medical Society and made a part of the permanent records of those societies. 

Industrious and frugal during his long life, Dr. Biddle was able to make 
several bequests. Chief among these were bequests to Michigan State Medi- 
cal Society, to the University of Michigan, and to the Detroit Library Com- 
mission. These were all made in the interest of postgraduate education, a 
matter that was close to his heart. 

The Michigan Fellows and Associates of the American College of 
Physicians join his other friends in mourning the passing of a great man. 

P. L. Ledwidge, M.D., F.A.C.P., 

Acting Governor for Michigan 


DR. JOSEPH P. TRAYNOR 

Dr. Joseph P. Traynor of Natick, Mass., died September 12, 1944. He 
was born at Biddeford, Maine, in 1878, graduated in medicine from Bowdoin 
Medical School, in 1901, and early in his career entered the Medical Corps 
of the United States Navy. During his career as a Naval Medical Officer, 
his assignments covered most of the important stations in the world from 
which the Navy operates. He did postgraduate work at the Naval Medical 
School and at the Massachusetts- General Hospital. 

Some years ago he retired from active duty and has, in the meantime, 
resided at Natick, Mass. 

He had been a Fellow of the American College of Physicians since 1923. 
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DR. JOSEPH LESLIE SHERRICIC 

The death of Dr. Joseph Leslie Sherrick, F.A.C.P., of Monmouth, Illi- 
nois, on July 28, 1944, is a deep loss to the community lie served and to the 
medical profession. ITis thirty years of fine medical service, the wide scope 
of his interests, the esteem in which he and his ability were held, main lum 
as one who typified the ideals of The American College of Physicians. The 
generous living of such a man as Dr. Sherrick is one of our strongest aigu- 
ments against socialized medicine. 

Dr. Joseph Leslie Sherrick was born in Little Tork, Illinois, in 1888, 
He received his A.B. from Monmouth College in 1908, and his M.A. from 
Yale in 1910. He attended the Johns Hopkins University School of Medi- 
cine in 1914, and interned at Massachusetts General Hospital in 1914-1915. 
He was for many years a Member of the Staff of the Monmouth Hospital ; 
a Trustee of Monmouth College; Associate Medical Director of the Illinois 
Bankers Life Assurance Company; Director of the Second National Bank 
of Monmouth; Member of The Warren County Medical Society; Member 
of the Illinois State Medical Society ; Fellow of The American Medical Asso- 
ciation, and Fellow of The American College of Physicians since 1926. He 
died July 28, 1944, at the age of 56. 

Dr. Sherrick was physician for the C. B. & Q., ancf the M. & St. Louis 
Railroads. He was resident physician for Monmouth College for Women, 
and for the past year and a half has been civilian physician for the Naval 
Flight Preparatory School at the College. He has served as Internist on the 
Medical Advisory Board No. 16 of the Selective Service for the past three 
years. He was a member of Monmouth Lodge No. 37 A.F. and A.M. and 
of the First United Presbyterian Church. Pie was Secretary of the Mon- 
mouth Medical Club for twenty years, also Secretary of The Monmouth 
Hospital Staff for the same number of years. 

Dr. Sherrick’s father was a physician in Monmouth and died two years 
after his son joined him in practise there. Their combined service to the 
community extend over almost fifty years. He is survived by his wife and 
two sons, First Lieut. Joseph C. Sherrick, M.D., now stationed at Carlisle 
Barracks, Pa., and John M. Sherrick, a chemist in Chicago, Illinois. 

His death followed an attack of acute respiratory disease which had 
confined him to his bed for several weeks. Our untimely loss of Dr. Sherrick 

when he was m the midst of all his valuable services can be recorded as an- 
other war casualty. 

Cecil M. Jack, M.D., F.A.C.P., 

Governor Southern Illinois 


, DR - FOSTER LEONARD DENNIS 

Dr Foster Leonard Dennis. F.A.C.P.. Dodge City. Kansas, was bom 
otawatomie County, Kansas, November 12, 1895. He attended the 
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University of Kansas for three years, and then transferred to St. Louis Uni- 
versity, from which he received his B.S. degree in 1918. He graduated in 
medicine ‘from the Jefferson Medical College of Philadelphia in 1921, and 
thereafter spent a two-year internship at St. Mary’s Hospital in Kansas City, 
Mo. At one time, he served as Director of the Clinical Laboratory and In- 
structor in Medicine and Bacteriology to the Nurses Training School, St. 
Anthony’s Hospital, and was Chief of Staff there from 1932 to 1934. He 
was also Physician-in-Chief, Kansas State Soldiers’ Home Hospital. Dr. 
Dennis was commissioned a Major in the Medical Corps, Army of United 
States, on February 24, 1943 and for a time was stationed at the Walter 
Reed General Hospital in Washington, D. C., and thereafter attached to the 
22nd General Hospital. ' 

Dr. Dennis was a member of the Kappa Sigma and Phi Chi Fraternities, 
and of Ulustriana, a society of professional men, native born Kansans. 
He was a member of the Ford County Medical- Society and the Kansas State 
Medical Society, was a Fellow of the American Medical Association, and 
had been a Fellow of the American College of Physicians since 1929. He 
died June 26, 1944, of cerebral hemorrhage, at the age of 48. Possessed 
of a charming and pleasing personality, he was interested in scientific medi- 
cine, was a progressive and intelligent man, highly regarded by his fellow 
practitioners. 

DR. FRANKLIN DAVIS WILSON 

Dr. Franklin Davis Wilson died November 17, 1943, in Norfolk, Vir- 
ginia, after many years of hard work. Dr. Wilson was born in Norfolk 
County, Virginia, June 8, 1882. He received the degree of Doctor of Medi- 
cine from the University of Maryland School of Medicine and College of 
Physicians and Surgeons in 1908. Following this, he returned to South 
Norfolk where he practiced until 1918 when lie went to Harvard for a year 
and a half post-graduate study of Pediatrics. F.olloAving this period, Dr. • 
Wilson returned to Norfolk and took up his work in the field of Pediatrics to 
which he contributed in many ways. Prior to graduation, Dr. Wilson had 
been Clinical Assistant at the University of Maryland Hospital from 1907- 
1908, and later, following specialization in Boston, he became a House Officer 
in the Children’s Hospital in Boston from 1909—1920. 

A long list of appointments in this field attest his service to his. fellow 
man. Dr. Wilson was Consultant in Pediatrics at Mt. Sinai and Norfolk 
Memorial Hospital. Lecturer in Pediatrics -at the Nurses Training School, 
Norfolk Protestant Hospital, Vice-President and Visiting Physician, Bonney 
Home for Girls; formerly, Visiting Physician, King’s Daughters Children’s 
Hospital; member of the Norfolk County Board of Health, 1916 - 1918 ; 
formerly member of the Norfolk Council of Social Agencies and of the Nor- 
folk County School Board; formerly President and Visiting Physician of 
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the Norfolk Society for the Prevention of Cruelty to Children. He was the 
author of numerous publications dealing with Child Health and Vs elfarc. 

In addition to these appointments, he was former President of the Nor- 
folk County Medical Society and the Virginia Pediatric Society ; also mem- 
ber of the Medical Society of Virginia, American Academy of Pediatrics, the 
Southern Medical Association, American Medical Association, Tri-State 
Medical Society of Carolina and V irginia, and the Seaboard Medical Society , 
as well as a Fellow of the American College of Physicians since 1931. 

Dr. Wilson was a man of deep religious convictions and a member of 
the Society of Friends. His quiet, determined efforts were devoted largely 
to the problems of children and child welfare. I'lis efforts in the field of 
children’s work were not limited to the Norfolk area as he served on the 
Child Welfare Committee of the State of Virginia since 1933, having been 
Chairman since 1936. • He leaves his wife, a son, and two daughters. 

J. Edwin Wood, Jr., M.D., F.A.C.P., 

Governor for Virginia 


DR. ROBERT L. CUNNINGHAM 

Dr. Robert L. Cunningham, F.A.C.P., Los Angeles, Calif., died sud- 
denly at his home on September 10, from his second attack of coronary 
thrombosis. The first attack occurrpd more than 10 years ago. 

Dr. Cunningham was born at Shushan, New York, in 1880. His school 
days were spent in Indiana, and he obtained his A.B. degree at Wabash Col- 
lege in 1901. He received his medical training at Johns Hopkins University 
School of Medicine, graduating in 1907 and remaining there as interne the 
following year. He went west after completing his interneship and began to 
practise as an internist in Los Angeles, California, devoting himself especially 
to the study of diseases of the lung. He became a wellrknown figure at 
tire Barlow Sanitarium as attending physician from 1911 until the time of 
his death. He became, successively, President of the Los Angeles Tu- 
berculosis Association from 1930-1933 and of the California Tuberculosis 
Association in 1934. For many years he was Clinical Professor of Medi- 
cine at the University of Southern California School of Medicine, member 
of the staff of the Hospital of the Good Samaritan, and consulting phvsi- 
cian at the Children’s Hospital and St. Vincent’s Hospital. 

?•' Cunningham was a P ast president of the Los Angeles Academy of 
edicine, a member of the Los Angeles County Medical Society, the Cali- 
orma State Medical Association, a Fellow of the American Medical Asso- 
ciation, and a Fellow of the American College of Physicians since 1927. His 

SouthemuSa.' 085 ‘° “ d ‘ he entire mediral P rofesi °" of 


Roy E. Thomas, M.D., F.A.C.P., 
Governor for Southern California 
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DR. MALCOLM GRAEME MacNEVIN 

Dr. Malcolm Graeme MacNevin, F.A.C.P., San Francisco, Calif., died 
on a train May 21, 1944, of chronic myocarditis and coronary occlusion; 
aged, 78. He was born at Caledonia, Ontario, on November 23, 1865, at- 
tended the local public schools and prepared under private tutor for admission 
to the University of Michigan, from which he received his M.D. degree in 
1890. He chose the United States for. his permanent home and became a 
naturalized citizen. For twelve years, 1894 to 1906, he was Chief Surgeon, 
St. James Hospital, Butte, Mont. However, he became interested in gastro- 
enterology and problems of nutrition, and made these his special field of en- 
deavor for the balance of his life. . 

Dr. MacNevin did postgraduate work at Guys Hospital and the London 
Hospital of England, and at the University of Berlin in Germany. Between 
his work in Butte, Mont., and his going to San Francisco, he spent a con- 
siderable period of time in New York City, where he was Assistant Pro- 
fessor of Medicine and Chief of the Medical Clinic at the New York Post 
Graduate Medical School and Hospital; also Attending Physician at St. 
Barnabas Hospital and Consulting Gastro-enterologist at the Hospital for 
Ruptured and Crippled. In 1931 he became attached to the Southern Pacific 
Hospital at San Francisco, which appointment he held to the time of his 
death. He had been a Fellow of the American College of Physicians since 
1929. 

DR. FRANCIS PATRICK McNAMARA - . 

Dr. Francis Patrick McNamara, F.A.C.P., Dubuque, Iowa, died July 2, 
1944, aged 59. He was born at Fitchburg, Mass., December 22, 1884. He 
graduated from Harvard Medical School in 1918, and thereafter did post- 
graduate work in Pathology and Bacteriology at Yale University, and Bio- 
chemistry at Harvard. 

He early restricted his work to the field of Pathology. He was at one • 
time Assistant in Bacteriology, Assistant in Pathology and Instructor in 
Pathology at Yale University Medical School. Since 1922, he had been 
Pathologist at the Finley Hospital, Dubuque ; Consulting Pathologist at 
Decorah Hospital; member of the staff, St. Joseph Mercy Hospital. Dr. 
McNamara was a member of the Iowa State Board of Health and served as ■ 
President of the Iowa State Medical Society, 194CL41. He had also been 
President of the Dubuque County Medical Society. He was a Fellow of 
the American Medical Association, and in 1933 received its Silver Medal for 
a scientific exhibit illustrating the activities of the pathologic laboratory in a 
hundred-bed hospital. He was also a member of the American Association 
of Pathologists and Bacteriologists, American Society of Clinical Pathol- 
ogists and the American Society for the Control of Cancer. He was a 
Diplomate of the American Board of Pathology, and had been a Fellow of 
the American College of Physicians since 1931. 
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It is only in the last 50 years that the limitation of fluids in the presence 
of edema has been taught and practiced so universally. Earlier clinicians 
noted that the theoretical fea.r of water in dropsy was not justified by close 
bedside observation. 42 ' 40 

In 1772 Sir George Baker reported that dropsy clears in patients given 
large amounts of water, and comments: “I much wish to see an indulgence 
of this kind extended to poor thirsty dropsical patients. In making such 
an experiment, indulge the patient to the utmost extent. A limited per- 
mission may be pernicious.” 

In 1777 William Withering said : "I allow, and indeed enjoin, my patients 
to drink very plentifully of small liquors through the whole course of the 
cure,” and added in 1785 after citing his 163 cases, that: “This direction is 
the more necessary as they are very generally prepossessed with an idea 
of drying up a dropsy by abstinence from liquids and fear to add to the 
disease by indulging their inclination to drink.” 

In 1786 Sir Francis Millman, “lest futile and exploded theories should 
be set against facts and experience,” cited some 40 examples and con- 
cluded: “To irritate the body with medicines and prohibit drink is pre- 
judicial to the patient. Treatment will be much more fortunate with large 
and frequent draughts of 'diluting drink.” 

In 1845 John Darwell brought such observations well into the nineteenth 
century : “The vulgar opinion which formerly prevailed that fluids ought not 
to be. allowed to dropsical patients (is) completely exploded, . . . the re- 
stiiction from fluids is not only not beneficial but in many cases even in- 
jurious . . . much additional evidence has been obtained to the same 
purpose.” 


* Received for publication December 23, 1943. 

Frntt a t U h M S ,r P fn mee J ing of r he , A ™ erican College of Physicians April 22, 1942. 
From the Medical Department of the Great Falls Clinic, Great Falls, Mont ana. 

Copyright, 1944, by The American College of Physicians 
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These voices fade as fascinating new theories 0 about edema and con- 
gestive heart failure prevail over observed facts, although for a time Austin 
Flint 47 and Osier 48 repeated after Dickinson that in nephritis “Of all 
diuretics, water is the best.” In the last decade only a few clinicians 49, 50 ’ 
S1 ’ 52 have seen limited or probable indications for water in edematous patients, 
and ideas about edema seem little affected by Newburgh’s 4 significant 
observation that edema in nephritis yields to an intake as high as four liters 
daily. 

The clinical application of his renal-function and water-balance work 1>2,a . 
and its extension by Coller and Haddock °* 7 to surgical problems were ob- 
served at first hand by the author from 1930 to 1933. It was noted that 
certain of their cases had grossly abnormal hearts which tolerated large 
amounts of water by mouth or by vein, but that, in violation of water balance , 
principles, other cases of primary cardiac disease with edema were commonly 
subjected to a restriction of fluids or were allowed only enough water for the 
relief of thirst, if they were capable of complaining of it. It appeared 
rational to try the effect of a high fluid regime with an actual forcing of 
fluids on all edematous "brine-logged” patients,' especially those with cardiac 
disease. 


Method of Study 

The actual clinical study was begun in 1933 in a general hospital of 200 beds, 
without interne? or residents. The regime , as described in detail in Part I of this 
report, 07 was put in force during the periods of observation by giving: 

(1) A large Amount of Water, orally or by vein (see table 7 for amounts). 

(2) A “neutral” Diet to regulate the ingestion of sodium, to insure: 

(a) Reduced Amounts of Salt and Sodium and a slight , 

( b ) Excess of Acid-Ash. Small amounts of Acid Drugs were usually given 

to augment the effect of the diet. (See table 2 for the individual importance of 

the amount of water_, amount of sodium, and the diet reaction.') 

Other therapy was determined by the primary disease. When compatible with 
file safety of the patient, digitalis, mercurial diuretics, and even acid drugs were 
withheld until the edema cleared ; thyroid extract and vitamin B were given only after 
edema had disappeared; acacia, hypertonic solutions and aminophyllin were not given. 
The diet protein was sometimes reduced from 65 to 40 grams daily until edema had 
cleared. 

Clinical Data. (1) The history included the recording of immediate prior 
therapy, especially (a) the amount of rest, digitalis, oxygen, acid drugs and mer- 
curial diuretics; (&).the size of the fluid intake; (c) the amount of salt or basic-ash 
foods in the diet. 

(2) The examination for the status of the edema was usually made every 
morning: (a) puffiness, fullness, and the presence and depth of pitting over the 
periphery of the body from face to feet, especially posteriorly, were noted; ( b ) the 
level of hydrothorax and distribution and level of rales over the lung fields; (c) the 
level of the liver edge, signs of free fluid, and the degree of fullness and tension of 
the abdomen were recorded. 
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(3) Water balance data , incomplete but practical, were obtained by recording: 
/ a ) the weight before breakfast daily whenever possible, (b) the intake of fluid, and 
(c) the output of urine for the 24 hours (and any abnormal losses via the gastro- 
intestinal tract). Weight change was corrected for caloric intake, especially at the 
stage when edema was occult. Clinical evidence of true dehydration was sought for, 
and fever, diaphoresis, hyperventilation, and high external temperature were noted as 
guides to the amount of plain water needed. Vomiting and diarrhea were noted; and 
signs of excessive electrolyte loss, especially after forced mercurial diuresis, were 
sought as guides to salt and water replacement. 2 ’ ‘ _ . 

Laboratory Data. In about half the observations the following data were ob- 
tained, often every few days: the hematocrit* the plasma or serum proteins (salting- 
out and falling-drop methods, usually simultaneously) ,+ the plasma chlorides and the 
carbon dioxide combining power of the blood.:}: The daily albumin loss and chloride 
excretion in the urine, § the maximum specific gravity of the urine,** the venous pres- 
sure in centimeters of blood, and the vital capacity, were frequently determined. 

The really vital data for this study, however, were clinical and obtainable 
at the bedside with a scale and a graduate, and by a careful history and fre- 
quent examination of the patient. 

Material 

By the end of 1941, in a little over eight years, a wide variety of appro- 
priate cases had been observed; all showed either marked gross edema or 
advanced cardiovascular disease. In table 1 the 402 cases and the 626 
separate periods of treatment are classified according to the degree .of edema 
present. 


Table I 



With Gross Edema 

No 

Gross 

Edema 

(Advanced 

Disease) 

Totals 

on 

Rfgime 

Massive 

•Anasarca 

Marked 

Edema 

Total 

Edema 

Cases 

172 

279 

69 

114 

241 

393 

161 

233 . 1 

402 

626 

Periods. 



With Gross Heart Disease 

Cases 

156 

263 

66 

98 

222 

361 

158 

230 

380 

591 

Periods 



,i . The \ 61 case * wil ; h “ no Sross edema” were studied because the degree 

miVhtTn 0 ? 5 ^^ and the com P ]ic ations present were such that o 

ght expect a high fluid intake to produce edema or disaster. 63 - 64 ' B6 > 60 ( 

* ° BE ’ ‘T r ' ? nd Clin - Vcd., 1932, xvii, 899. 

Physiol., 1924, &i, r '69^! 01 ' ChCm '’ 1929, lxxxii ’ 545 : and ' Barbour and Hamilton, Am. 

a ” d Chemri917"xxx%89. d CHn ' Med " 1927, x5H * 172 ~ 175 - Van Sly 

Pf6 v ed Laboratory^ TtchnTr^IgsS^lO^a^lS^ methods ^ Kolmer and Boerner: “A 
" Determined whiJc Patient -was .dehydrated or by concentration tests. - 
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these cases, 59 were admitted with an acute myocardial infarction; 22 had 
rheumatic heart disease with marked mitral stenosis; and most had pitting 
edema of the ankles on admission or lost from four to 12 pounds of occult 
edema during treatment. Approximately 50 per cent had had massive edema 
shortly before admission, or developed it shortly after dismissal after they 
had stopped the regime (figure 5 and table 5). 

Of the 241 cases with “gross edema,” the 69 cases placed in the “marked 
edema” classification showed signs of passive congestion or free fluid in 
either the chest or the abdomen, and deep pitting peripheral edema of the 
legs reaching well above the ankles. 

In the “massive anasarca” group there are 172 cases of what earlier, 
writers would call dropsy or "anasarca with ascites”; all showed clear 
signs of both hydrothorax and ascites in addition to extensive pitting or 
brawny peripheral edema reaching above the sacrum. This degree of edema 
was studied in 279 periods of observation, 70 per cent of the gross edema 
periods and 45 per cent of the entire series.* 

At the bottom of the table the cases with grossly evident cardiopathy, 
90 to 95 per cent of all the material, are grouped according to their degree 
of edema. The material is further anafyzed in the appendix. 

General Observations 

It soon became apparent that when sodium was properly regulated large 
amounts of water could be given with impunity and benefit to edematous 
patients and that the results with an actual forcing of fluids were better than 
those obtained by restricting fluids, whether the primary illness was nephritis, 
eclampsia, heart disease or some other disorder.! 

The more severely ill patients who were sufficiently alert complained of 
extreme thirst, as has been noted by writers on dropsy since the sixteenth 
century, and showed marked clinical signs of “true” dehydration; their, 
oliguria or anuria gave way to diuresis after their plain-water deficit was 
corrected, exactly as in dehydrated non-edematous patients (figure 1). Such 
patients sometimes showed the loss of edema without loss of weight 08 which 
is regarded as evidence of the presence of "thirsty” cells in a “brine-logged” 
body, and as due to a shift 10 - 11 of the water of the edema fluid to dehydrated 
cells. $ 

* By the end of 1943 there were 364 periods of observation on 212 cases with “massive 
anasarca” out of 513 periods on 314 cases with "gross edema.” 

t Preliminary reports were read at the regional meetings of the American College of 
Physicians from 1936 on. Since the report in St Paul in April 1942, these observations . 
have been confirmed by competent observers elsewhere. 6 ® 

$ Both this phenomenon and the loss of weight without diuresis, so commonly seen, 
indicate that the restriction of fluids does not more often lead to disastrous dehydration 
because the body utilizes the water of the edema fluid that is released when edema is clear- 
ing and its sodium salts are passing out via the kidneys. 

The distinction is rarely made between “true” dehydration, which, is a plain-water deficit 
resulting in cell dehydration and increased concentration of extracellular fluid, and so- 
called dehydration which is a salt-plus water deficit with loss of extracellular fluid 
volume. 8 ’ 10 > 12 > 14 ’ 
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The clearing of edema was facilitated by, the forcing of fluids, for it was 
possible to reduce greatly the frequency of the use, and the amounts of, acid 
and mercurial diuretics; and the loss of edema was so rapid that oppxcsavc 
degrees of hydrothorax or ascites rarely required aspiration (table D). in 
certain instances it was noted that the very high intake was essential to the 
clearing of resistant edema (table 2) and to the restoration to useful 
activity of a significant number of cases that had been disabled by anasarca 

on restricted fluid regimes. . 

So-called “water intoxication” was not encountered although syndromes 

answering this description were seen which were found to be due to loss of 
body-fluid volume or disturbances of electrolyte pattern, 01 to true de- 
hydration. 18 - 10 ’ 30 The correction of these extracellular fluid defects was 
most surely effected by giving a proper amount of salt and a generous excess 
of plain water, particularly when renal function was badly impaired ; indicat- 
ing that almost up to the point of cessation of cell function the kidneys re- 
main effective and precise “guardians of the internal environment” so long as 
enough 3 water reaches them (figures 4, 5, 7). 


Untoward Reactions. There were none in this series when the intake was oral, 
even though intakes over 15 liters in 12 hours are recorded and one patient averaged 
9 liters daily for 40 days; one dutiful hysteric drank two quarts of iced water in 
two hours, developed dilatation of the stomach, and was relieved promptly by lavage. 

A sense of fullness and oppression was complained of about 20 times in the 
course of more than 2,000 intravenous isotonic supplements (table 7). It appeared 
sometimes after only 100 to 300 c.c. of solution had been given, especially in nervous 
patients or in those who later showed a characteristic pyrogenic reaction. The sen- 
sation as a rule passed off uneventfully with larger volumes being tolerated well later. 
In one case, after 700 c.c. (with mercupurin) a major convulsion occurred, yet six 
hours later 1,000 c.c. without mercupurin were tolerated and the next day 1,000 c.c. 
twice. However, the sensation is regarded, whatever its cause, as an indication for 
stopping a venoclysis promptly. 

Acute pulmonary edema (table 5) developed during a venoclysis in three very ill 
patients, one recovering while the high intake was continued. The other two, who 
died within an hour, had received about 500 c.c. of isotonic solution (one’ with 
mercupurin). Both had been admitted in a near-terminal state with uremia, one in 
coma after a meningeal hemorrhage. Pulmonary edema and convulsions are not 
uncommon terminations in such cases* on restricted fluid regimes and the usual 
supposition that the relatively small venoclyses precipitated the fatal episodes is not 
supported by certain observations. 15 ’ 10 ' 17 > 20 


Immediate Effect of the Regime on Edema. In the 393 periods of ob- 
servation on cases with gross edema, the edema cleared entirely in 94 per cent 
or 369 instances. In 17 of these periods, the patient was dying of some 

complicating condition such as subacute bacterial endocarditis, but died with- 
out recurrence of edema. * vim 


day » ’rial of Digitalis ... the thir 

Had she died under its use is it nnt nmKitii +u <- bad not taken any of the medicine 
it?"« ’ S U n ot probable that the death would have been attributed t 
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In 24 instances, or 6 per cent, the regime failed and the patient died un- 
relieved of edema. These were all cases of advanced disease with the uremic 
syndrome present in most and with the oral intake negligible because of 
nausea, vomiting or semistupor. In 13 of these instances edema had been 
cleared completely in one or more earlier periods of treatment (see J. S., 
figure 6). 

Obviously, in many of the 369 instances in which edema cleared com- 
pletely, the result could be properly attributed, in whole or in part, to changes 
in such factors as the amount of rest, digitalis, oxygen, or diuretic drugs. 
But in the 103 instances shown in table 2, or 26 per cent of the 393 periods 

- Table II 

Gross Edema Resisting Usual Therapy, Cleared by Change to the Regime 
103 control periods, with no other change 


Cleared by Change: In Water and Salt and Diet Reaction 41 

Cleared by Change: In Water only 22 

( after incomplete In Sodium only 25 

change regime) In Diet Reaction only 15 

Recurrence of Edema from Opposite Changes: In Water, Sodium or 
Diet Reaction only 26 


of treatment of gross edema, no change was made that might effect the clear- 
ing of edema except to institute the high fluid regime. In 41 instances the 
edema which had resisted a restricted fluid regime cleared promptly when 
the neutral diet and a high fluid intake were begun. ; 

In the other 62 instances of clearing, shown in the next three lines, the 
individual importance of the three factors involved in this change is em- 
phasized, for edema did not clear until a deficiency in one of the factors was 
corrected. In 22 instances edema did not clear, in spite of a proper sodium 
level and diet reaction, until the water intake was sharply increased, particu- 
larly when the concentrating power (maximum specific gravity) of the 
urine was especially low. In 25 instances clearing occurred only when an un- 
appreciated source of sodium salts was cut off. In 15 instances edema 
resisted an adequate water intake and a proper level of sodium until the diet 
reaction which had been rendered basic by extra fruit and vegetables (in 
obesity or diabetes) was corrected.* 

The recurrence of edema was noted in the 26 additional instances shown 
in the last line as-a result of a sharp decrease in water intake, or an increase 
in sodium ingestion, or a change to a diet yielding an. excess of basic ash. 
In some patients massive edema returned when, led by some fad, they added 
to the “neutral” diet large amounts of basic ash in the form of carrot juice, 
orange juice or watermelon. 

It was observed that marked edema cleared: (a) in classical myxedema 
with basal metabolic rates below minus 30 before thyroid extract was given, 

* Schroeder’s observation that an intake of about 3,000 c.c. increased edema when the 
maximum specific gravity of the urine was low (1.016) was made with diets so low in 
sodium that their net reaction was basic. 03 
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m in cases with deficient diets from habit or chronic illness before a diet 
Senate n protein or vitamin B was given, and (c) in pernicious anemia 
even when complicated by spinal cord changes, before the blood or general 
condition had improved. In the course of acute febrile illnesses edema d 
veloped with oliguria (from the diversion of ■water to edema formation by 
sodium retained from excess basic ash) on the customary liquid diets o 
salted soups, fruit juices and milk; both were corrected by a simple change 
to neutral or acid-ash liquids. Similar effects were observed m correcting 
edema or oliguria by substituting calcium carbonate for sodium bicarbonate 
in ulcer cases , 10 acetyl salicylic acid for sodium salicylate in severe rheumatic 
fever, and vitamin concentrates for large amounts of orange and tomato 
juice in surgical cases. 

Some patients with very mild cardiac disease but marked edema whose 
histories showed that they had been on diets high in basic ash or salted foods, 
cleared 15 or 20 pounds of edema without the use of digitalis or even acid 
drugs. Without the history, such patients might have been classified as 
examples of marked congestive heart failure with “cardiac edema” cleared 
by “spontaneous” diuresis, whereas others without clinically apparent cardio- 
vascular or renal disease might be thought to have developed “idiopathic 
edema. 

In all very ill non-edematous patients, too, the regime with its regulation 
of sodium proved useful in the prevention and correction of dehydration and 
anuria. Thus a comatose patient with sulfonamide crystallization and an 
anuria of 42 hours’ duration responded to 16 liters of water in 36 hours. 

Such observations suggest that diet reaction and salt play a more im- 
portant role than thyroid, vitamin, or protein deficiencies or than even mod- 
erate degrees of myocardial or renal insufficiency, in the development and 
clearing of edema; and that a proper regulation of sodium is quite as im- 
portant as a proper water-balance to the correction and avoidance not only 
of edema but of dehydration and oliguria or anuria; and there are obviously 
other, more far-reaching, implications of these observations.* 

Late Effect of the Regime on the Control of Edema. The immediate 
relief of edema in the hospital, even of edema that has resisted other regimes, 
is not as severe a test of a regime as its ability to control edema out of the 
hospital, while permitting greater activity, without shortening life. 

Thirty-nine cases, 14 with rheumatic chronic valvular disease and 25 with 
degenerative heart disease, or 22 per cent of the 172 cases with massive 
anasarca, had been disabled by their anasarca and were unable to engage 

°rnnff Ut r as u tlla V Starling hypothesis and the diagnostic- and therapeutic 
signmcance of congestive heart failure require reevaluation. The role of excess salt anrl 
■ basic ash in the impoverished diets of nutritional or war edema should be studied 

tSTlo Im'f 1 PrMei !l dict rc,i “ irs Sail reptont fa S 

vein should cease 5 > 25,40 Throuphnnh^thic nano . u ? e hypertonic solutions by 

facts observed and what they aulear & ^distinction IS attempted between the 

more persuasive than argument! however- ingeniously 'made^" “ Beaumont says > “ facts are 
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in any useful activity for from one to nine years in spite of adequate treat- 
ment by the usual methods. On the high fluid regime their anasarca cleared 
and was so well controlled that they resumed nearly normal activity and were 
economically useful again for periods of from one to eight years. The 
gravity of their primary disease is indicated by tbe fact that 16 of the 39 
died after from one to eight useful years, only 6 of the 16 suffering a re- 
currence of edema a short time before death. No greater objections to the 
continued use of the regime on the part of these patients were encountered 
than are met in any series of patients who are subjected to dietary regula- 
tion 09 (figures 3, 5, 8). 

The Mortality Statistics from this series will be fully reported later but 
up to October 1944 they appear to support those observations that indicate 
that the long range results are more satisfactory than those obtained on 
restricted fluid regimes. Prognosis for life after the onset of congestive 
heart failure is notoriously poor; thus, in Dry’s report 60 of a series of 150 
cases treated by accepted methods with restriction of fluids, 40 were living 
after 5 years, a survival rate of 27 per cent. Of the cases with gross edema 
in this series, there are 1 56 cases with advanced heart disease as their primary 
disease who survived the initial admission and all but two have been traced. 

Of the 154 cases whose status is known, 102 were started on the high fluid 
regime more than five years ago and 40 of them are living after five years, 
a survival rate of 39 per cent. The comparison in favor of the high fluid 
regime seems more than fair since 74 cases, or 72 per cent of the 102 cases, 
showed the degree of edema described above under “massive anasarca” when 
they were first seen five years ago, and in 22 of the 102 cases, or 21 per cent, 
the onset of their congestive failure preceded their start on the high fluid 
regime by an average of 6.3 (2 to 15) years. 

Specific Observations and Comments 

^ ' h 

The data shown are from cases with severe advanced dise« e > marked ta' • 
resistant edema, and complications that might be expected^ respond dis- dis- 
astrously to a high fluid intake. Such cases were select^dffor presentation w 
because mild disease and its edema often respond to such simple measures ^ 
as rest, and quite often in spite of, rather than because of, some more im- 
posing therapy. The diagnoses and the advanced degrees of disease of the 
cases in the last four figures were verified at a well known medical center. 

Figure 1. The Universal Response of Oliguria to Water and of All 
Forms of Edema to the High Fluid Regime : This figure offers a comparison 
" of the data commonly obtained during the first few days of treatment of 
patients, both with and without edema, who are suffering from a lack of ! 
plain water. In the six cases there is the same early discrepancy between ( 

water intake and urine output. The first two cases were not edematous / 
and are from Coller and Haddock’s early work. 0 The next four had de- 
veloped massive edema in the course of four different primary illnesses; 
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they were seen early in this study and received no acid or mercurial diuretics 
to produce a forced diuresis. 

T N male age 26 (Coller) : A normal young adult, after four days experimental 
deprivation of plain water, developed oliguria, nitrogen retention, abnormal urinary 
findings, increased specific gravity of the blood and a loss of 6 per cent of his bo > 
weight in spite of an adequate caloric intake. The data are taken from the first days 
after he was permitted to drink again; m the first day he diank over 6,000 c.c. 


JN 26 & (coller) BL 51 ? (coller). 
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Fig. 1. The universal response of oliguria to water and of all forms of edema to 

the high fluid regime. 

water, of which less than 600 c.c. reached the kidneys. The second day, diuresis oc- 
curred whh correction of the azotemia and the 9 gram salt retention ; and not until the 
third day was the normal relationship between intake and output, as shown in an 
earlier control period, reestablished. 

L- ’ female > a S e SI (Coller) : A typical example of the. correction of a water 
deficit anuria in a seriously ill, non-edematous surgical patient; she had lost one 

« & '£s£tt&rz % 

SSSSS!*!? 

thesis is the number of grams ner rent of protel .n' ai ]d the number given in paren- 

Uoot pressure refer to sU“ S SS££S ^^SimSsfc^ 
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kidney years before. Her azotemia was marked. The degree of true dehydration was 
such that 8,000 c.c. of water in the first 48 hours did not adequately correct the water 
deficit as indicated by the fact that less than 1,000 c.c. of water reached the kidney 
during the second day. However, on the third day,' during which the intake was 6,500 
c.c., the oliguria was overcome, and nearly 5,000 c.c. of urine were elaborated by the 
single kidney. 

Case 216. L. B., clerk, age 25 in 1935, was admitted with post-infectious sub- 
acute glomerularnephritis because of swelling of the abdomen, which had increased 
during the preceding three weeks in spite of a low intake and purging. There was 
pitting edema of the abdominal wall and extremities, and edema of the face. The 
liver was palpable, ascites was present, and dullness and coarse rales were present at 
the right lung base. The albuminuria was such that the urine solidified on boiling. 
In 10 days on an average daily intake of over 4,500 c.c., with intravenous supplements 
for five days, all signs of edema and ascites cleared with a weight loss of 20 pounds 
and a drop in blood urea from 64 to 16 mg. Durjng the first day there was per- 
ceptible increase in edema, yet by the end of the second day, while the urine output 
was still about 6,000 c.c. below the intake for the two days, there was marked clinical 
improvement. The only clinical residuals in 1943 are a slight cardiac enlargement 
and the low fixed specific gravity of the urine of 1.015. 

Case 229. E. J., ranch housewife, age 22 in 1935, was admitted in coma on 
March 13 at 2 a.m. in the eighth month of her pregnancy. Ten major convulsions 
had occurred in the eighteen hours prior to admission ; it was known that she had not 
voided for 25 hours, and catheterization yielded only 60 c.c. of urine which solidified 
on boiling. The blood pressure was 180 mm. Hg systolic and 100 mm. diastolic. 
Gross generalized edema was present; the face was blotchy and cyanotic, the breath- 
ing stertorous and the tongue badly injured. The fundi showed diffuse retinal edema 
with small retinal hemorrhages on the right. 

Convulsions were controlled with sodium phenobarbital. Operative intervention 
did not appear advisable and the high fluid regime was tried on the basis that the 
convulsions and coma, as well as the anuria, might respond to the correction of a 
severe plain-water deficit and relief of cellular dehydration.* 

During the first eight hours 4,000 c.c. of isotonic dextrose were given, 2,000 c.c. 
by vein and 2,000 c.c. subcutaneously and only 175 c.c. of urine were obtained by 
catheter. By 4 p.m. 14 hrs. after admission, when 6,000 c.c. had been received 
parenterally and only 1,000 c.c. of urine had been obtained, she roused and asked for 
water. In spite of a perceptible increase in edema her clinical improvement continued, 
no convulsions occurred, and she drank 1,000 c.c. of water by midnight with little 
urging. She received over 8,000 c.c. of water daily, for the first two days (the arrow 
indicates the time of the first definite clinical improvement, interpreted as due to the 
correction of her water deficit). Edema began to clear on the third day, disappeared 
rapidly from the fourth day on when diuresis began, and was no longer detectable by 
the end of the sixth day with the average daily intake at 6,000 c.c. Labor, induced on 
the fifth day, resulted in a stillbirth, although fetal heart sounds were present until 

* During 1934 some edematous, non-pregnant patients admitted with major convulsions 
had responded well to the regime; epileptic convulsions seemed better controlled; convul- 
sions in acutely ill children responded well to swift rehydration (a 22 kilogram child 
received a liter of isotonic dextrose by vein, aroused in three hours thirsty, and drank 3.5 
liters of water in the next ten hours) ; and brain injury cases were managed for weeks with ' 
from 3 to 5 liters of isotonic solution daily by vein, with recovery. 

Such results suggested that brain cell injury from the effects of cellular dehydration 
might actually be an important factor in the production of convulsions. This hypothesis, 
which an associate 5S > 50 has described, is at least no more inadequate than the "edema of the 
brain” hypothesis which has led to the practice of restriction of fluids and the use of strong 
hypertonic solutions. " - 
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the second stage. With careM supervision ,m " 8 

chUd^n uneventfully^" ^937 a^d . rcccntly ; both mother and child survived. 

That Staffs 000 ' cc. the first day and 9,200 c.c. on the second day when her 
SicS improvement began in spite of perceptible increase in edema. The nrme 
output the first day was 900 c.c. and diuresis and the dearmg of edema did not beg^ 
until the third day; the average daily urine output continued at 7,500 c. . 
days. On the second and fifth days there was no laboratory evidence of any dis- 
turbance in the composition, concentration, or volume of the blood. . . 

Ca« 90. R. S , rancher, aged 54 in 1934, was admitted for repeated, violent 
Adams-Stokes convulsions which ceased when 5,000 c.c. of water had been received 
and less than 800 c.c. of urine had been elaborated (see figure 2 for the typical hourly 
urine output of such re-hydration periods). He recovered from shock and the con- 
vulsions ceased, as indicated by the arrow, before diuresis began and m spite of the 
same perceptible increase in his massive generalized edema noted in the case above. 
Edema cleared by the end of the sixth day on an average daily intake of 3,800 c.c. 

Case 169. H. S., male, clerk, age 25 in 1935, was admitted with massive edema 
of the lower extremities, moderate bilateral hydrothorax, and ascites of two months 
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Fig. 2. R. S., No. 90. Acute myocardial infarction. 

duration. There was a history of rheumatic fever, the heart was much enlarged, and 
mitral stenosis and auricular fibrillation were present. After 16 cat units of digitalis 
m the first 24 hours the apex rate dropped from 170 to 80 per minute, the pulse deficit 
disappeared and there was considerable symptomatic relief. In spite of these digitalis 
effects- the oliguria persisted for two days and there was no diuresis until the fifth 
day, although there was continued marked general improvement. After diuresis 
egan edema cleared completely by the seventh day with a weight loss of 17 pounds, 

Hetnl^fruf 7 T 6 ,° f 4, . 60 ° C - C The bl00d urea dr °PP ed from 60 to 30 mg. 
• died in w f ght W T atld , a hlgh flmd r ^S ime with recurrence of edema until he 
died in 1937, from subacute bacterial ( Streptococcus viridans ) endocarditis. 

Comment These cases emphasize that true dehydration exists in the 
more seriously ill edematous patients since the correction of their oliguria 
ollows the same pattern as in dehydrated non-edematous patients . 6 - 8 g The 
response of such patients to a high fluid intake suggests also that many of 
the phenomena wh.ch we attribute to edema may in fact be due to Sto 
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Fig. 2A (Above). The first tracing from Case 90, figure 2, covers an entire Adams- 
Stokes convulsion and shows, as the white wedges indicate, a duration of ventricular stand- 
still of 33 seconds, the convulsion beginning at 16 seconds. The standard leads on that day, 
9/30/34, show changes compatible with an acute myocardial infarction, and the complete 
A-V dissociation which disappeared within 36 hours. The tracings of 10/18/34 show an 
atypical right bundle branch block and other changes which persist, with slight alteration, in 
the 3/3/42 record seven and one-half years later. - 

Fig. 3A (Below). The roentgenogram of the chest and the electrocardiogram from 
Case 155, figure 3 are representative of many obtained from the 70 cases of rheumatic 
valvular disease in this series. 

The 8/9/41 film was taken standing in full inspiration at 6 feet after the loss of 50 
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dehydration, for the same symptoms and signs may be relieved in the 
edematous and non-edematous alike by the correction of a plain-water 
deficit; and the clinical improvement in the edematous often precedes diuresis 
and is not hindered by transient increase of the generalized edema. Final y, 
the response of the four edematous cases to the high fluid regime indicates 
that the volume increase of interstitial fluid which we call edema responds to 
the same therapy in the same way regardless of what primary disease is 


present.* 

Figure 2. Acute Myocardial Infarction: The high fluid intake seemed 
very effective in overcoming the oliguria, shock and azotemia which were 
encountered in about half of the 114 cases of acute myocardial infarction, 
55 of these cases, like the case show in this figure, had marked edema. In 
this case major convulsions from ventricular standstill, and an anuria of 20 
hours’ duration, were relieved. (See his figure 1 data.) 


Case 90. R. S., rancher, age 54 in 1934, had had increasing shortness of breath 
on exertion for several years. He was admitted, six days after a typical acute cor- 
onary occlusion, in shock with a blood pressure of 90 mm. Hg systolic and 50 mm. 
diastolic, and with basal rales, a tender palpable liver, and generalized edema. He 
had not voided during the preceding 14 hours, and the 125 c.c. of urine obtained by 
catheter, six hours after admission solidified on boiling. Severe Adams-Stokes con- 
vulsions were occurring, four before and 11 in the first four hours after admission. 
The ventricular rate between standstills was about 40 per minute (figure 2A). Be- 
cause he failed, in spite of oxygen and adrenalin and because of the signs of con- 
gestive failure present, he received 8 cat units of digitalis in the first six hours, in 
addition to two 500 c.c. intravenous supplements of dextrose after the first four hours, 
and all the water he could take orally between his attacks. (The black columns 
represent the hourly voidings in the two hour periods into which his first 38 hours are 
divided; the voidings of the last eight hours totaled 1,920 c.c. and are averaged at 240 
c.c. per hour.) 

The first specimen of 125 c.c., obtained six hours after admission, was all the 
urine elaborated in 20 hours ; in the next seven hours only 200 c.c. were obtained, and 
in the last 11 hours of the first 24, only 450 c.c. The convulsions, as shown at the 
bottom of the figure, occurred in lessening frequency as rehydration proceeded and 
ceased by the end of the 24 hours when the intake had reached 5,020 c.c. and the 
output of urine was only 775 c.c. During this period of clinical improvement there 
was perceptible increase in the edema and the rate of urine excretion remained low, 
about 20 c.c. per hour the first half, and 40 c.c. per hour in the last half of the 24 
hours, in contrast to the rate of 300 c.c. per hour during the 14 hours of diuresis that 
followed. About six hours after diuresis began, the complete heart block disappeared 


cinomato e sis 1 Mjdfli^hn 2 ^r 2 t\J ab i eS 3 6 ' r In some instances > even the ascites of car- 

the Sme’ . d ’ t ! g - h j edema of dee P femoral vein thrombosis cleared rapidly after 

tonpiip^ “CW r? e ? Un ’ W11C ^ recalls Starlings remark on experimental edema of the 

X of ™?’ h , 0WOTe V Pr° du ? e a very fine oedema . . . by the injection of a large 
amount ot normal saline into the circulation/ °> Qs, go ° 
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with a rise in the ventricular rate from 40 to 80 in the next four hours. With diuresis 
the edema cleared rapidly .and convalescence was uneventful during the next 17 days 
while his intake averaged 3,500 c.c. daily. The blood urea dropped from 75 to 23 mg. 
by the fifth day. He continued moderately active through 1943 and controlled edema 
by periodic returns to the high fluid regime. 

A similar case (92), E. P., male, age 50 in 1941, was admitted five days after 
a posterior infarction, in extreme shock with the blood urea at 196 mg. Anuria 
persisted for 42 hours until 10 liters of water had been received. Much of the 
average daily intake of 5,000 c.c. of water was dissipated by fever and diaphoresis 
and the edema and oliguria persisted until the fourteenth day, after which diuresis 
began and the clearing of edema and azotemia was rapid. Isotonic intravenous sup- 
plements totaling 3,000 c.c. daily were tolerated during the 14 most critical days. 

Another case (89), J. A., male, age 62, with mitral stenosis and aortic regurgita- 
tion, was admitted with massive edema two weeks after a posterior infarction. The 
edema cleared with a 20 pound loss of weight in eight days on an average daily intake 
of 4,000 c.c. The clinical diagnosis was confirmed at autopsy following an acute 
anterior infarction a year later.* 

VJB A6E56 ? WTA6E33 9 



Comment. Such cases indicate that a badly and recently injured myo- 
cardium tolerates a high fluid intake well with the correction of shock, 
oliguria and azotemia, and with the clearing of edema when it is present. 
Figure 3. Chronic Valvular Heart Disease: In the entire series there 


* Courtesy Dr. J. M. Askey. 
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were more than 60 cases with marked narrowing of the mitral valve ( 25 o 
these with aortic insufficiency) as a result of rheumatic endocarditis t e 
diagnoses of which were based on the presence of characteristic diastolic 
murmurs. Most of the 73 instances of auricular fibrillation were found in 
these cases. Both of the cases in figure 3 had auricular fibrillation and aortic 
regurgitation in addition to mitral stenosis. The first case also had hyperten- 
sion of a magnitude of 230 mm. Hg systolic and 120 mm. diastolic. The 
size of the fluid intakes recorded in the two cases is the more striking because 
their edema free body-weight was less than 100 pounds (45 kg.). 

(In the upper tier of the figure, the heavy black line shows intake for the 
day; the black wedge indicates the average daily intake for the period; the 
plain columns represent the total volume of isotonic solution given by vein 
during the day; the light broken line shows the daily output of urine. In 
the lower tier the heavy black line represents weight and the solid block in- 
dicates the degree of edema present. At the bottom of the figure the use of 
a mercurial diuretic is indicated by the letter S for a suppository, or the num- 
ber 2 for 2 c.c. of diuretic given by vein.*) 


Case 159 (Left). V. J. B., housewife, age 56 in 1937. Her history included 
scarlet fever and three attacks of rheumatic fever between the ages of six and 14. 
four pregnancies carried with difficulty between the ages of 22 and 27 ; and hos- 
pitalization at the age of 47 with the onset of auricular fibrillation in October 1928, for 
her first severe break in compensation. From that time she remained economically 
useless because of recurrent anasarca in spite of long periods of rest in bed at home, 
14 hospitalizations, and adequate and accepted treatment by a competent internist. 
•During these nine years she was digitalized and received intravenous mercurial 
diuretics, acid drugs and a low salt diet, and several phlebotomies were done because 
of attacks of left ventricular failure. From 1934 on the blood pressure rose ; in 
1937 it ranged from 210 mm. Hg systolic and 100 mm. diastolic to 230 mm. systolic' 
and 120 mm. diastolic; albuminuria was always present during her worst breaks. In 
the year preceding the first admission shown here, distress was continuous in spite 
of four hospitalizations and many weeks in bed at home.. 

In the October 1937 admission, pitting edema reached to the scapulae posteriorly, 
right hydrothorax and moderate ascites were present, -and the liver pulsated and its 
edge was palpable at the level of the umbilicus in the mid-line. Extreme dyspnea, 
orthopnea and cyanosis were present and with the patient in a sitting position, the 
neck veins were much distended. 


The only changes made in her previous regime were to increase her fluid intake 
and place her on a neutral diet. A 200 c.c. phlebotomy was done on the first day. A 
' ™ ercu ” n suppository, given on the second day, resulted in a tremendous diuresis ever 

1 f°^n mercupun f by vein had been P reviousl y ineffective. She tolerated an intake 
oi vuu c.c. on the second day and a daily average of 4,200 c.c. for the five days 
during which her weight dropped 20 pounds and all detectable signs of edema dis 
appeared, there was no recurrence of edema during the next 16 days, the weiehl 
remaining at 100 pounds on an average daily 'intake of 4,200 c.c. The liver decreased 
greatly in size and orthopnea disappeared for the first time in 18 months. 


presence of occult edema. 61 S ressed cases ’ an d occasionally to test for tl 
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She followed her regime faithfully at home, taking a measured 3,000 to 4,000 c.c. 
of water daily. She resumed her housework and some social activities for the first 
time in nine years. In the past seven years she has been too active and minor 
lapses in the regime have resulted in the development of perceptible edema which 
she has controlled at home by resumption of the regime, without mercurial diuretics. 
She has been hospitalized only four times since 1937, for periods of from five to seven 
days. The November 1939 admission was precipitated by a digestive disturbance 
which put her off her regime; she cleared 10 pounds of edema in four days on an 
average daily intake of 5,400 c.c. with three intravenous supplements of 1,000 c.c. 
On the third day she tolerated 7,500 c.c. in 24 hours. The February 1941 admission 
was for an acute respiratory infection; she cleared a few pounds of occult edema on 
an average daily intake of approximately 5,000 c.c. There have been two other 
similar admissions through 1943. 

Case 155 (Right). W. T., ranch housewife, age 33 in 1941 (figure 3 A), had 
severe rheumatic fever in March 1940 during her fifth pregnancy, which was ter- 
minated successfully in December 1940, but was followed by increasing weakness and 
shortness of breath. She was hospitalized from February 9 to June 15, 1941, during 
which time anasarca appeared and increased in spite of digitalis, the restriction of 
fluids, and transient response to mercurial diuretics ; during a month of strict bed rest 
at home, prior to admission, her symptoms and the size of her abdomen increased 


steadily. 

On admission on July 22, 1941, at noon, extreme orthopnea, dyspnea and intense 
cyanosis were present. The signs of hydrothorax extended to the mid-scapula on the 
right and covered the lower one-third of the lung field on the left. The abdomen was 
greatly distended and the enlarged liver was ballottable through the ascitic fluid. 
Pitting edema extended to the mid-scapulae and was present over the lateral ab- 
dominal walls, and the edema of the thighs and legs was tight and brawny. _ Ten 
liters of ascitic fluid were permitted to flow through a small trocar over a period 
of 90 minutes with the resultant loss of 22 pounds of weight, but with only moderate, 
relief of her extreme dyspnea and orthopnea and much ascitic fluid remained after the 


aspiration. The neck veins remained distended when the patient was sitting, and 
the venous pressure, four hours after aspiration, was 23 cm. of blood (25 cm. with 
liver pressure). There was no spontaneous diuresis following the aspiration. She 
was permitted to rest the balance of that day. 

The regime was started the second day. There had been no change in the 
peripheral edema or the level of hydrothorax overnight, and she still complained of 
intense thirst, as she had on admission. On this first day of the regime, with the 
venous pressure unchanged, she tolerated 1,300 c.c. by vein with a total intake of 
5,000 c.c. and lost 10 pounds of weight. In the next 24 hours there was no further 
weight loss, although there continued to be a further marked loss in edema, indicating 
a shift of water to the cells during that time. By the fourth day the venous pressure^ 
had dropped to 7.5 cm. of blood. By the end of the twelfth day of the regime, on anj 
average intake of 5,500 c.c. daily, she had lost all evidence of peripheral edema' 
ascites, and hydrothorax with a loss of 28 pounds of weight (in addition to the"22 


pounds removed mechanically on the day of admission). < ^ 

At the level of the umbilicus the abdomen measured 45 inches on admission, 30 
inches on the eighth day, and 29 inches at the time of discharge, although the actual 
caloric intake during her last 10 days exceeded 3,000 calories daily. After dismissal 
she gained 18 pounds of true body weight by October 10, on which date the circum- 
ference of the abdomen was only 28% inches. ( 


This 45 kilogram (100 lb.) woman (whose total blood volume was about 4 000 
c.c. and whose normal interstitial fluid volume 12 was about 7,000 c.c.) was relieved of 
about 23 kilograms of excess extracellular fluid, while the average daily water intake 
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was 5,500 c.c., with a maximum in one day of 7,500 c.c., and while there was an 
average daily output of urine water, in the first five days, of 5,600 c.c , with a maxi- 
mum on the fourth day of 8,800 c.c. Yet, from the first to the sixth day, the plasma 
chlorides rose from 511 to 594 mg. and the COXP changed only from 66 to 6/ ; and in 
another 12 days with the average daily urine output at 4,300 c.c. the chlorides dropped 
only to 577 mg. and the COXP to 61. On the same days (2nd 6th, and 18th) with 
the diet protein at 70 grams, the serum proteins were 6.0 (3.2), 5.4 (3.0) and 5.2 (-.y) 
grams and the hematocrit readings were 44, 53, and 51 per cent. 

General improvement continued during August, with bed rest at home. The 
regime was well followed and there was no recurrence of edema. By October she 
had resumed full care of her ranch home and five children. On October 10 and 
December 12, 1941, after a 200 mile drive from her home she showed no evidence 
of even peripheral edema; she was taking a measured 4 liters of water daily. She 
continued active and edema free until her sudden (embolic) death in February 1942. 

A similar case (156), B.P., male, age 28 in 1939, whose roentgenograms and 
electrocardiograms were like those of W. T's, died in uremia in March 1942. 
Autopsy showed multiple, large, fresh pulmonary infarctions and a mitral orifice 
narrowed to a slit that just admitted loosely the handle of a scalpel. In May 1941 
he tolerated for 21 days an average daily intake of 6,000 c.c., including 2,000 to 3,000 
c.c. by vein daily the first eight days, and cleared his edema completely with a weight 
loss of 25 pounds. 

Comment. Such cases as these show that hearts handicapped by ob- 
structed and incompetent valves and auricular - fibrillation tolerate the high 
fluid regime even in the face of high venous pressures, 31 arterial hypertension, 
and myocardial damage. In cases like V. J. B. the difference between the 
nine years of disability and the seven years of useful activity appears to lie in 
the difference between the restricted fluid regime and the high fluid regime 
(see also A. V. F., figure 5). The cardiac veterans who have followed both 
regimes faithfully, have generally found the high fluid regime the lesser 
of two evils and more effective in controlling their edema. 

The data from W. T. indicate also how well the handicapped kid- 
neys 30 ’ 81 ’ 61 of severe congestive heart failure regulate the concentration and 
electrolyte pattern of the extracellular fluid while permitting great losses 
of excess interstitial fluid, in spite of the daily ingestion of volumes of water 
and the daily loss of volumes of urine water that actually exceed the blood 
volume and approach the normal volume of the interstitial fluid. There 
was ^evidence here of the production of so-called “water intoxication” or 
of the washing out” of needed sodium or chloride. 

Figure ; 4. Resistant Massive Anasarca in Advanced Cardiovascular 
Disease: Withering comments: “If the belly be tense, hard . . . or the limbs 
in anasarca solid and resisting, we have but little to hope.” Both the cases 
m this figure had massive anasarca of many months’ duration, neglected or 

tninl an vi' 7 th 1 ^ !? ght / hard swellin S of brawn y edema reaching well up the 
trunk, bilateral hydrothorax reaching to the mid-scapulae, and ascites with 

t.gta swelling of the abdomen and brawny edema of tte abdomina wal 
Both cases showed a high grade of arteriosclerosis and hypertension and the 
second case, for good measure, had mitra, stenosis anCyXgenous , £ 
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Fig. 4. Resistant massive anasarca in advanced cardiovascular disease. 

kemia. The first patient complained bitterly of thirst on admission and both 
patients showed a maximum specific gravity of the urine of 1.016 or less. 

Case 1 (left). L. L., male, retired, age 76 in 1941, had had cardiac symptoms 
for 14 years ; a blood pressure of 200 mm. Hg systolic and 120 mm. diastolic in 1927 ; 
angina of effort since July 1931 ; increasing dyspnea and edema since 1937 ; and 
there had been massive swelling of the legs and abdomen for four months prior to 
admission. The examination showed the extent and kind of anasarca, with ascites 
and hydrothorax, described above. 

His thirst was still intense after 2,000 c.c. of water (as isotonic dextrose) by 
vein and 1,500 c.c. of water taken eagerly by mouth. He lost 37 pounds of edema 
in 10 days with an average daily intake of 5,500 c.c. Most of the edema cleared in 
the first six days, but there was a perceptible loss of edema in the next three days^, 
without further loss of weight, 08 indicating the shift of water to thirsty cells fr(vhich 
had been kept dehydrated by the forced mercurial diuresis). On the ten+^Jday an 
intake of 8,500 c.c. did not prevent a weight loss of nearly 10 pound‘d -^ n fijg first 
12 hours he tolerated 1,000 c.c. of isotonic dextrose by vein while ^e^venous pressure 
was 22 cm. (26 cm. with liver pressure), and the pressure fell the usua j manne r as 
the edema cleared, 70 to 16 cm. in three days and to 10.5 cm. oi'^ ^ tenth day. 

The urinary sodium chloride excretion for 24 hours, in g r > arns derived in the 
usual manner from the actual urine chloride, is shown in the cross ..patched columns. 
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f'Tnp-psted chloride daily was derived from 4 grams of ammonium chloride and about 
2 erams of diet sodium chloride.) There is no real parallel between the amount o 
urfne chloride and the volume of urine water, even when a mercurial diuretic force 
the kidneys, for, expressed as sodium chloride, on the second day 35 grams appear 
in 5.0 liters, but on the fifth day, 27 grams appear in 8.8 liters, or only half as much 
salt per liter of water, and on the fourth and sixth days less than o grams appear in 
5.0 and 6.5 liters. The kidneys apparently permitted the passage oi sodium and 
chloride, or water in proportions that protected the concentration and elect! olyte 
pattern of the internal’ environment; thus, in 11 days the plasma chlorides ranged 
from 544 to 552 mg., the C0 2 CP from 62 to 54, and the plasma proteins changed 
from 6.1 (3.9) to 4.9 (2.9) grams in a direction opposite to the hematocrit which 
rose from 36 to 45 per cent. He resumed moderate activity by the middle of October, 
and on the regime there was no recurrence of edema throughout November and 
December. He died in January with uremia following an acute myocardial in- 
farction. - 

Case 157 (right). A. K., male, rancher, age 63 in 1941, had had dyspnea on 
exertion since rheumatic fever at age 24. He had been digitalized and intermittently 
disabled because of edema and orthopnea since 1936, and during the year before ad- 
mission there was increasing resistant anasarca and the appearance of large cervical 
lymph nodes. Examination: The cervical and axillary lymph nodes were enlarged 
and the blood smears were diagnostic of chronic myelogenous leukemia. The spleen 
and liver were greatly enlarged, as was the heart, which showed the presystolic mur- 
mur of mitral stenosis. The maximum specific gravity of the urine was 1.016, and 
the blood pressure was 170 mm. Hg systolic and 110 mm, diastolic. His degree of 
anasarca was that described above. He lost 40 pounds of weight in six days on 
an average daily intake of 6,000 c.c. The maximum intake of 8,500 c.c. was in the 
24 hour period in which the output was 12,000 c.c. and the weight loss 15 pounds.* He 
tolerated 1,000 c.c. of isotonic dextrose by vein while the venous pressure was 22 cm. 
(30 cm. with liver pressure), the venous pressure dropping as indicated. 

The most marked diminution in edema occurred during the second day when 
there was no weight loss, indicating a marked “shift" of water to the cells; a lesser 
shift ’ is indicated after the first six days by the disappearance of the remaining 
detectable edema without weight loss.' The last two doses of mercupurin shown 
were given as tests for occult edema. 01 (If there is no weight loss or if the weight 
loss is promptly regained it is good evidence that occult edema no longer exists; 
here it confirmed the impression that the residual splenomegaly and hepatomegaly were 
due to the leukemia.) 

Here again is seen the preservative suppression of urine chloride excretion which 
followed mercury-induced outpourings, and the ability of the kidneys to eliminate 
unneedvd plain water without needed salts. Thus, on the first day 46 grams of sodium- 
“j re r ded Ht , ers and t3 ^ sixth day 45 grams in 11.9 liters of 

n Ste of r e -r nt \ day T , than grams a PP ear in 6 - S 15ter s of urine water, 
ZtllTnf y ingeStlon of about 6 grams of chloride salts. Nor does a high 

out" needed dect^ T ? ^ SeIeCtive funct5on of the kidne >’ s a ” d “wash 
twelfth dlv whi 7 -’ T ° n ?o n eVenth day with an ’ ntake of' 7.5 liters and on the 
SS 5 grams V VT* ° f ^ binary sodium chloride remains less 

g • the 16 days of the period the plasma chlorides changed from 594 


hc ", are T"" 4 *"' «* <•* 

cheating that all of the 40 pounds of Se edema ftS 2 m m OUtp ? was 93 - 9 liter s, in 
the water of the solid food in the diet or a tota n ’ ? 8 J lt , e - rs ’ plus about 13 liters o 
left the body as water of vaporization (except for awTl>° ht f s . of water, mus t hav< 
implying a quite reasonable water vapor los? of abSTl,700 cT da% ™ the st ° ol) 
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to 648 mg., the C0 2 CP from 59 to 71, the serum proteins from 5.7 (3.7) to 6.2 (4.0) 
grams and the hematocrit from 36 to 52 per cent. 

In November there still had been no recurrence of edema in spite of too great 
activity. By February edema had begun to recur after a five weeks’ lapse from the 
regime, and it was imperfectly controlled at his ranch home until death, in September 
1942, from leukemia. 

C oviment . Here longstanding brawny anasarca and tight ascites, which 
are hard to relieve, were cleared in spite of age, advanced hypertensive and 
arteriosclerotic changes, poor renal function and other complications; and 
both cases tolerated 1,000 c.c. of isotonic dextrose by vein, at a time when 
the venous pressures were above 20 cm. of blood. 34 - 83 The impaired kidneys 
of these cases appeared capable of protecting the concentration and the 
electrolyte pattern of the extracellular fluid in spite of forced diuresis from 
mercurial diuretics. 1 - 1S - 21 


AVF 9 Nov., 1936 




Fig. 5. Salt replacement with a high water intake in advanced heart disease. 


Figure 5. Salt Replacement with a High Water Intake in Advanced 
Heart Disease: * This patient was a veteran of 12 years of recurrent con- 
gestive heart failure prior to 1938, when she was admitted in a critical state 
from a chloride deficit and a loss of body fluid volume. She was given 80 
grams of salt with 30 liters of water in five days and tolerated an average 
daily intake of 4,500 c.c. for 36 more days without the production of edema. 
At the time of the three admissions shown here no gross peripheral edema 
was present, but there were such signs of passive congestion of the lungs 

* The two periods of treatment on a high fluid intake shown here (and the 1940 period 
for V. J. B. shown in figure 3) serve as examples for about half of the 233 periods from the 
161 cases with No Gross Edema in which no edema was produced during treatment on the 
high fluid regime, in spite of the prior existence of gross edema or its subsequent ap- 
pearance when off the regime (table 1). 
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and liver that it was thought proper elsewhere, as is shown in the June 1940 
Mon^to place her on a restriction of fluids and use a mcreunal d.ur't.c 

in accordance with accepted practice.* 

Case 158 A. V. F., ranch housewife, age 43 in 1938, had rheumatic fever in 
1922, her first congestive failure with liemoptyses and marked edema of the ankles in 
1926, and arrhythmia and syncopal attacks from 1931 on. In 1926 1940, and 1943 
she was seen at the Mayo Clinic, where the mitral stenosis and aortic stenos , 
moderate congestive failure and “serious organic heart disease with marked cardiac 

The electrocardiogram of October 6, 1939, in the figure is characteristic of many 
taken from 1938 through 1943, showing an auricular flutter (rate 240 per minute; 
and a slow irregular ventricular beat, the rate varying from 35 to 70 per minute, quite 
unaffected by digitalis. In the three standard leads the QRS complexes do not exceed 
5 millivolts in height and the flutter waves are large and notched. . The March o. 
1943 tracing shows a transient period of normal rhythm and a P-R interval of 0.24 
second without digitalis. On February 10, 1943, during a syncope at the Mayo Clinic. 
Wenckebach periods were caught in their lead 4R, the P-R intervals varying from 
0.32 to 0.40 second. 

She was first seen here on November 23, 1938, when salt- replacement therapy 
was required, as shown in the first column of this figure and as described below. 
.The data from the June 1940 admission are shown in the center column to contrast 
the high intake of this regime with the low intake of the accepted regimes, which 
included also potassium nitrate, the restriction of salt, and a course of mercurial 
diuretics. For a year and a half prior to the June admission there, she had controlled 
edema and been active on the high fluid regime with a measured intake of 3,000 to 
5,000 c.c. daily. But in July 1940, while on the restricted fluid regime at home, she 
' developed marked edema with a gain of nine pounds in two weeks, which she cleared 
at home by voluntarily returning to the high fluid regime. The February 1941 ad- 
mission (right hand column), for mild respiratory infection, shows that she con- 
tinued to tolerate without the production of edema an average daily intake of 4,500 
c.c. with no mercurial diuretics and only 2 grams of ammonium chloride daily. (In 
the winter of 1943 she was again advised, on the basis of accepted practice, to 
restrict fluids, but she continued with the high fluid regime because, she said, “I feel 
better and can keep the swelling down easier.” That fall she cleared at home the 
massive edema of the legs, that developed while riding a combine during the 1943 
harvest, by attention to her regime.) 

The November 19, 1938 admission: During the preceding six months massive 
edema had occasioned hospitalization with accepted methods of treatment for three 
weeks in June, and for five weeks ending November 5. Only two days before ad- 
mission on November 19, her legs had been badly swollen but the edema had di- 
sappeared coincident with frequent emeses during the 12 hours before admission, 
uuring the first four days m the hospital her condition was regarded as terminal : 
there was an occasional small emesis, she became too weak to move in bed without 
e p, an e eart sounds were so feeble that the characteristic murmurs of mitral 

notheard a TL StCn0S1S ’ ^gurgitation, which became apparent later, were 

, The avera S e mtake of these first four days was 1,200 c.c. daily 

autopsy material from the cases in figures 7^' 8^*5 ™ lcr ° s copic findings ' of 


were confirmed by Dr. J. W. Kernohan. 
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blood urea was 54 mg. and the maximum specific gravity of the -urine 1.015. The 
clinical impression of hypochloremia was confirmed by a plasma chloride reading of 
320 mg. 

Because of the edema present only two days before admission,. she was placed on 
a liquid neutral diet so that the ingestion of salt could be better gauged. It was 
estimated that she would require about 76 grams of salt. By the end of 48 hours, after 
40 grams of salt had been taken with 10.5 liters of water, she showed improvement in 
general strength and in the quality of the heart sounds. By the end of the fifth day 
of replacement she had received 80 grams of salt with -30 liters of water, the plasma 
chlorides had risen to 500 mg., and she sat up in bed and wrote a letter. There was 
steady improvement during these five days and no detectable evidence of the develop- 
ment of edema, in spite of the ingestion, on the third day alone, of 20 grams of salt 
and 8.5 liters of water. During the following 36 days she improved steadily while 
tolerating an average intake of 4,500 c.c. daily ; the weight changed only from 137 to 
136 pounds and no edema developed. 

The 30 liters of water with 80 grams of salt received in the first five days were 
the equivalent of 9 liters of normal saline and 21 liters of plain water and this ratio 
of 1 to 2.3 permitted the correction of the chloride deficit, the total body-fluid deficit 
and any plain-water deficit present, without the production of edema. The urine out- 
put which had fallen *to less than 500 c.c. in 24 hours before the high intake was begun, 
averaged 3,000 c.c. daily the last four days of the replacement period. The extra 
plain water here did not “wash out’’ needed sodium or chloride but only assisted the 
kidneys in regulating the electrolyte pattern accurately and in bringing the extracel- 
lular fluid just up to its normal volume. 

Case 289 . M. N., female, age 59 in 1941, presented a similar replacement 
problem with a sodium deficit. She received in the first six days 160 grams of salt 
(and a few grams of sodium bicarbonate) with 35 liters of water including 5 liters- 
by vein the first day and 3 to 4 liters by vein daily for the next five days. Thus she 
was given the equivajent of 18 liters of normal saline solution and 17 liters of plain 
water. She recovered and no edema was produced, Adams-Stokes attacks ceased and 
the carbon dioxide combining power rose from 28 to 60 volumes per cent, while the 
plasma chlorides remained unaltered at 500 mg. 

Comment. Such cases show that, when sodium ingestion is properly 
regulated, a very high intake of water, with salt as needed, does not produce 
edema even in patients with advanced disease who have had marked edema 
before. 

It appeared that the excess intake of water, with relatively little salt, 
merely helped the kidneys to correct existing chloride or sodium deficits. 1 ’ 3 ’ 7 
It was also noted that when the kidneys could no longer correct such deficits 
on this high fluid regime they could not correct them with an excess of salt or , 
with the restriction of fluids, and that these latter measures only produced 
edema or dehydration (figure 7). Finally, it was observed that when 
such deficits existed in edematous patients and their edema began to clear, 
the kidneys often kept back enough of either sodium or chloride from the 
sodium chloride of the edema fluid to correct the existing deficit (figure 4). 
In replacement therapy here, therefore, no'extra salt is given in the presence 
of marked edema unless the electrolyte pattern is profoundly disturbed ; and, 
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in all situations where salt is badly needed,' more plain water is given in 
proportion to salt than is present in a normal saline solution.* 

Figure 6. Failure of the High Fluid Regime to Clear Edema: Event- 
ually cases of advancing degenerative disease will reach a stage where they 
will not clear edema on any regime, although fortunately most of them die 
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Fig. 6. Failure of the high fluid regime to clear edema. 


edema free before this stage is reached. This case illustrates the futility of 
therapy in such cases on any regime. 

Case 91.- J. S„ housewife, age 64 in 1939. In 1926 the blood pressure was 180 
mm.. Hg systolic and 140 mm. diastolic, and in 1929 the occurrence of an acute myo- 
cardial infarction was confirmed by an electrocardiogram. In 1934, after another 
severe infarction, she developed diabetes mellitus which she neglected, and she showed 
a constant moderate albuminuria. She was hospitalized three times in 1939 for 
attacks of coronary, occlusion and left ventricular failure and responded well to the 
ugh fluid regime with, for example, an average daily intake of 5,000 ‘cc for 24 da vs 

hospital “ “ f0U °' V her diet in the inter ™ ls a " d cooperated pooriytlhe 

The September 1939 admission: For the first three days while she was on a low 
salt diabetic diet yielding an excess of basic ash her weight remained stationary and 

SSSrFH— as £ £ =5S 

used. ' S 6 edema and hydrothorax. No mercurial diuretic was 

I? £ti11 ‘ oler . at . ed , a hi ?l> fluid regime 

an average intake of 4,000 c.c. daily pound weight loss in four days on 

as is thought to be one part of plain ™ter 

thought to approach two or even three parts of “ 
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In the May 1940 admission, however, a month later, at the Mayo Clinic, with her 
advancing disease nearing its terminal stage, she failed to respond to 23 days of re- 
stricted fluids and other accepted measures. She received- no extra salt in the little 
food she took, potassium nitrate was given as tolerated, and the average intake was 
1,200 c.c. daily. The edema increased steadily, the blood urea rose from 40 to 110 
mg., and there was some loss of vision with the appearance of fresh retinal hemor- 
rhages. During the last 12 days her weight increased 10 pounds in spite of seven 
intravenous injections of hypertonic dextrose (20 per cent), and one of salyrgan. 

Thirty-six hours after leaving there an attempt was made to enforce the high 
fluid regime here, as shown in the last May admission column: (the data for the .60 
hours are recorded in six-hour periods). The blood urea was 120 mg. on admission, 
and mild uremic convulsions occurred at intervals throughout the 60 hours. The 
clinically severe dehydration was not perceptibly relieved in the first 24 hours by a 
total intake of about 4,000 c.c., the edema increased a little, and there was no real 
clinical response except that she roused enough to take a little liquid orally and one 
neutral feeding. At 2:30 a.m. in the seventh six-hour period, an acute myocardial 
infarction occurred, following which the signs of anoxemia were unrelieved by the 
oxygen. In the next 12 hours catheterization yielded only 40 c.c. of urine; yet during 
the 12 hours she tolerated 1,000 c.c. and 500 c.c. of isotonic solution by vein without 
incident. Death occurred seven hours after the last 500 c.c. venoclysis, in the midst of 
a mild convulsion, with a swiftly terminal pulmonary edema. 

Comment. This patient as she neared the end of her illness, after 
several years of response to a high fluid regime, did not respond to a re- 
stricted fluid regime or to the final attempt to enforce the high fluid regime. 
This period shown is similar to many that make up the 24 instances in this 
series of complete failure of the high fluid regime to clear edema or relieve 
symptoms. 

Figure 7. Chronic Glomerular Nephritis with the Nephrosis Syndrome 
and Cardiopathy : This case fulfilled the usual clinical criteria for nephrosis. 
The patient was followed from the insidious appearance of massive edema 
to autopsy; for two years his edema and^the degenerative vascular com- 
plications were treated on the high fluid regime. 

Case 203. F. O. G., male, was a long-distance truck driver, age 35 in 1940. His 
father died at age 65 of “dropsy” and his mother at age 56 of “heart failure.” He 
had had frequent sore throats in childhood, and influenza in 1918. He was under- 
weight but there was no detectable evidence of disease in November 1937 on ex- 
amination at a medical center where his blood pressure was 100 mm. Hg systolic and 
50 mm. diastolic, and his urine showed no albumin and a specific gravity of 1.026. 

He was seen here, in May 1940, as an out-patient, because of swelling of the legs 
of two weeks’ duration which followed an acute respiratory infection. The diag- 
nosis of the referring physician, glomerular nephritis, was confirmed; a large amount 
of albumin and many casts were present in the urine, the fasting blood-urea was 67 
mg., enlargement of the heart was noted, and the maximum specific gravity of the 
urine (corrected for albumin) was 1.010. ^ 

Six weeks later, as shown in the June 1940 admission at the Mayo Clinic, he 
was treated as a case of nephrosis. The edema had increased, the blood pressure 
range was 140 mm. Hg systolic and 90 mm. diastolic to 190 mm. systolic and 
110 mm. diastolic, the blood urea ranged from 42 to 52 mg., the serum sulphate was 
6 mg., the urea clearance was 30 c.c. The plasma proteins were 3.8 (2.2) grams on 
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protein of from 100* to 120 grams. The fluid intake averaged 1,400 c.c. daily, the diet 
had no added salt and either 18 grams of potassium nitrate or 9 grams of P ot “ 
chloride were given daily. Because of very slight decrease in edema and a v. eight 
loss of only two and one-quarter pounds in the first five days, 500 c.c. of a 6 pe 
cent solution of acacia were given on the sixth and eighth days, which was followed 
by an additional weight loss of 10% pounds and the disappearance of edema by the 

twelfth day. 
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On this regime all the edema cleared in nine days with a weight loss of 15 pounds 
on an average daily intake of 5,700 c.c. Almost all of the detectable edema disap- 
peared with a nine pound weight loss in the six days before the first test dose of mer- 
cupurin, which resulted in six pounds further weight loss, chiefly of occult edema. 
During the first two and one-half days there was marked decrease in edema with a 
weight loss of only one and one-half pounds, indicating a shift of water to thirsty 
cells. 

The serum proteins were frequently determined and are shown as columns in the 
lower tier, the hatched portions representing the serum albumin fractions* Note that 
in spite of the daily loss of from 4 to 20 grams of albumin in the urine, neither the 
total serum protein nor the albumin fraction changed significantly in the 22 days, 
whether a high or a low protein diet was given. The serum protein was only 3.9 (2.5) 
grams on the day of admission, after the six months on a diet protein of 120 grains. 
After 12 days on a diet protein of 40 grams the serum protein was actually higher, - 
4.0 (2.6) grams; and after the next 10 days on a maintenance (65 grams) and a 
high protein diet (120 grams) the serum protein was actually lower, 3.2 (2.2) grams. 
The albumin fraction of .the serum protein ranged from a low of 1.7 grams on the 
eighth day, by which time the edema had cleared, to a maximum of 2.6 grams on the 
twelfth day of the low protein diet. Note that the maximum clearing of edema with 
a weight loss of seven pounds, without the use of a mercurial diuretic,. occurred during 
the fourth and fifth days, while the total serum proteins were falling from their 
transient high of 4.5 (2.3) grams to 3.1 (2.1) grams. 

In the 22 days the hematocrit rose from 35 to 41 on the twelfth day and was 32 
per cent on the last day, and the plasma chlorides rose from 540 to 640 mg. The 
cholesterol dropped from 480 to 232 mg., and the blood urea ranged from 50 to 55 
mg. with the diet protein at 40 grams, and from 70 to 75 mg. after the diet protein 
was increased. 

He was able to continue, against advice, his usual heavy work throughout 1941, 
chiefly because of intelligent management of his diet and regime, which included a 
measured three quarts of water daily that ensured a total daily fluid intake of 4,000 c.c. 

After this year, characteristic vascular complications of his steadily progressing 
disease brought him into the hospital for four short periods during 1942. Some data 
from these and his last admission are given below. 

The January 1942 admission only is shown in this figure. His vision had failed 
after two weeks of a low fluid intake because of severe headaches with nausea and 
vomiting. In spite of the presence of an advanced “albuminuric retinitis” with 
choking of the discs, and paroxysmal dyspnea and basal rales, he tolerated without 
disaster and with marked clinical improvement an average intake of 4,500 c.c. for five 
days with the clearing chiefly of occult edema with a weight loss of nine pounds. 
After a year with a diet protein of 65 grams the serum protein was 5.1 (2.7) grams, 
and rose to 5.6 (3.1) grams. The hematocrit rose from 34 to 41 per cent, the choles- 
terol fell from 400 to 294 mg., and the plasma chlorides rose from 632 to 700 mg. 

After a similar episode in May 1942 the fundi again showed fresh hemorrhages 
and choking of the discs. The average daily intake for the eight days was brought to 
5,400 c.c. by intravenous supplements of isotonic dextrose of 1,000 c.c. each, given 
twice daily for six days, without disaster and with clinical improvement. A venous 
pressure of 14 cm. dropped to 5 cm. by the seventh day. With the diet protein at 40 
grams the serum protein rose from 4.2 (2.1) to 4.6 (3.0) grams. There were only 
trifling changes in the hematocrit, C0 2 CP and chlorides. The. blood urea ranged 
now from 105 to 110 mg. 

In August, after a low intake due to nausea and vomiting, he was admitted with 
extreme orthopnea and signs of acute left ventricular failure. Choking of the discs 

*Dr. E. M. Landis kindly reviewed some of the serum protein data in this series. 
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, eAnf „ nn , arca was marked. The edema cleared and the symptoms were 
was not present, b pounds loss of weight on an average daily intake 

protein a ? t 40 grams and the daily loss of albumin in the 
urine ran-ing from 6 to 23 grams, the initial serum protein of 3 5 (1.3) grams rose 
“ Shows «! 5.2 (3.2) grams, the reversed altamm/globulm rajm »rcom.ng horma ; 
on the seventh day the serum protein was 5.3 (3.2) grams. I he hematociit 
changed from 30 to 36 per cent, the C0 2 CP from 47 to 46, the plasma chlorides from 

627 to 598 mg., and the blood urea from 123 to 127 mg. . 

He was admitted again in October for the same complications. He cleared 
edema with a loss of 14 pounds of weight in four days on an average daily intake 
of 3 500 cc. The serum protein of 5.5 (3.3) grams and the hematocrit of 30 per cent 
remained unchanged, the plasma chlorides changed from 660 to 610 mg., the blood 
urea ranged from 130 to 190 mg., and the COXP, now low, changed only from 36 
to 38 volumes per cent. It was increasingly difficult for him to take fluids or ade- 
quate amounts of food. 

In January 1943 he was admitted in an obviously terminal state, with pulmonary 
infarction syndrome; bronchopneumonia developed on the fifth day, and he died on 
• the ninth day * No disturbing attempts were made to keep the intake high or to 
enforce the regime; yet, driven by fever and thirst, until tAvo days before his death 
he took an average intake of 2,500 c.c. daily, and from 900 to 1,800 c.c. of urine Avere 
elaborated daily. Serum proteins Avere 4.8 (3.3) grams, rising to 5.8 (3.4) on the 
seventh day and dropping to 5.0 (3.2 grams) on the ninth day ; and for the same days 
the hematocrit Avas 21, 25, and 29 per cent. The blood urea rose from 180 to 215 mg. 
before death and the plasma chlorides ranged from 594 to 605 mg. 

The carbon dioxide combining power Avas 35.2 on this last admission and 36.8 
volumes per cent on the fifth day; during his rapid failure in the last four days it 
dropped to 25.2 on the seventh day, and in spite of the administration of enough 
sodium chloride and sodium bicarbonate to increase markedly the moderate edema 
still present, it Avas only 28.3 volumes per cent on the ninth day. (In recent quantita- 
tive observations on a “dry” nephritic [D. C., age 26] given 60 grams of sodium salts 
in 48 hours on tAvo different occasions, a carbon dioxide combining power of from 
26 to 28 volumes per cent Avas not affected appreciably, although only one quarter of 
the extra salt given appeared in the urine ; but edema Avas produced and dehydration 
became marked.) 

A similar case (204), L. T., male, age 27 in 1938, Avas followed three years.f 
In April 1938 the edema cleared completely Avith a 20 pound Aveight loss in 12 days 
on an average daily intake of 4,600 c.c. In February 1940, Avith a diet protein of 40 
grams and an average daily intake of 4,500 c.c. he lost 10 pounds of Aveight in eight 
days while the edema cleared and the serum protein dropped from 4.4 (2.6) to 3 6 
(1.6) grams, the hematocrit rising from 29 to 37 per cent. In the next 30 days in 
spite of a daily loss of albumin in the urine of from 3 to 18 grams, and with ’the 
diet protein still held at 40 grams, the serum protein rose to 5.2 (2.6) grams the 
d ™PP™g to 32 per cent. The plasma chlorides ranged from 570 to 610 

vector IS ° t0nk deXtr0Se > total5n S 2,000 c.c. daily, Avere given by 

admit; • ... ^ days, yet, in spite of choked discs and retinal hemorrhages on 

admission, neither pulmonary edema nor convulsions were produced and there was 

tual improvement in vision as measured by a Snellen chart. 

. pSLStiihiio tiTii&ssr -t 

east srtss*. tear? s-acss 

regime in this case. diagnosis and the effectiveness of the high fluid 
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Another case (213), R. T., male, age 19 in 1940, with severe subacute (glomerular) 
nephritis was admitted after 24 hours of vomiting. In the face of a maximum 
specific gravity of the urine of 1.010 (corrected for albumin) his daily intake for 18 
days averaged 10,000 c.c., with a maximum intake for one day of 15,000 c.c., and a 
maximum urine output for one day of 18,000 c.c. In spite of this flood of water 
through him and his impaired kidneys, the plasma chlorides rose from 462 to 511 
mg. without extra salt, and his massive edema cleared completely with a weight 
loss of 24 pounds in the first eight days. 

Comment. The observations in this series confirm the notorious re- 
sistance to any type of therapy of “nephrotic edema,” but indicate that it can 
be best controlled for a longer time on this high fluid regime, even on the 
pediatric service where the difficulties of enforcing such a regime are much 
greater. 

With the frequent determinations of the plasma protein percentages it 
appeared that most of the percentage changes in the plasma proteins are 
relative and the result of swift fluctuations in the volume of the circulating 
blood. 20 ’ 21 ’ 25> 00 The studies with the low protein diets suggest, tliat ab- 
solute plasma protein defects are more often due to faulty protein metabolism 
or exchange than to any protein “lack” in the diet or “loss” in the urine, and 
that such protein defects are corrected more readily, if subject to improve- 
ment at all, by some general improvement affecting, for example, liver func- 
tion, than by a high protein diet. 20 ’ 27 ’ 28 ’ 20 

It was also noted that laboratory determinations made from blood samples 
were often poor guides to salt replacement therapy, for the plasma chloride 
and carbon dioxide combining power percentages were often normal when 
salt was badly needed for volume replacement, or were low when extra salt, 
given in an attempt to correct sodium or chloride deficits in the face of 
marked impairment of renal function, led only to an increase in edema or 
to concentration of body-fluid with cellular dehydration. When the renal 
function Was so badly impaired that the kidneys were unable to regulate the 
electrolyte pattern, the correction of these deficits was effected only by im- 
provement of renal function, when that was possible. 1 ’ 2 ’ s ’ 30 ’ S1 ’ 04 

It was noted that left ventricular failure and pulmonary edema and 
striking eye-ground changes and convulsions (figure 1, also) that had de- 
veloped during a period of low fluid intake (and not infrequently develop, 
even in non-edematous patients on a restriction of fluids) sometimes dis- 
appeared or were greatly improved when the high fluid intake, even with 
intravenous supplements, was enforced. This suggests that the syndromes 
of pulmonary, cerebral, and retinal edema are not directly related to the 
simple volume increase in interstitial fluid that we call edema, anasarca or 
dropsy, but may be more directly related to cell injury from cell anoxia or 
even cell dehydration, for example, which are common in serious illness. 2 ’ °’ 

.31, 32, S3, 39, 40, 47, 58, 64 . . 

In general, plasma protein, electrolyte and capillary bed disturbances 
were most effectively relieved, when correctible at all, by the minimum re- 
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often tlian large amounts of protein or salt, or a restriction o u s 

Fionre 8. A Case of Progressing Cardiovascular Disease, I Manage o 
Restricted Fluid and High Fluid Regimes : The majority of patients are quite 
readily freed of their edema in almost any given period of treatment o 
either type of regime. The most significant observations in this study, 
therefore, are those which indicate that a high fluid intake regime can re- 
lieve edema which has not been relieved by a competently directed restricted 

fluid regime. (See V. J. B., figure 3, also.) 

This case was followed closely for nearly five years, from an acute coi - 
onary occlusion until death. His course was marked by continuous un- 
favorable progress with increasing coronary, myocardial and renal insuf- 
ficiency 'and, during the year on restricted fluids, by the development of 
nephrotic features. He was observed for almost three years on the high 
fluid regime, then, through the courtesy of an associate, for a year on a 
restricted fluid regime, and finally, for 10 months again on a high fluid 
regime. 

Case 128. H. L. M., male, restaurant manager, age 45 in 1936. His father, 10 
years after a hemiplegia, died at the age of 72; his mother was disabled by severe 
angina at age 65. The patient had anginal pain in December 1935 and ankle edema 
by the spring of 1936 when he had his first myocardial infarction, with an acute left 
ventricular failure and a drop in blood pressure from 190 mm. Hg systolic and 135 
diastolic to 125 mm. systolic and 90 mm. diastolic, and the electrocardiographic 
changes of an acute infarction and an atypical left bundle branch block. By Oc- 
tober 1937 physical, mental and alcoholic intemperance had brought his edema to the 
stage of general anasarca with hydrothorax and ascites, which were cleared lit home 
in 12 days on a neutral diet with a measured intake of from 4 to 5 liters daily. 
Indiscretions induced frequent attacks of angina, left ventricular failure, and re- 
currences of edema; the latter he recognized by unusual weight gain and cleared by 
returning to his high fluid regime on his own initiative. With his digitalis he took 
ammonium chloride and diluted hydrochloric acid, but he found that these were not 
sufficient to prevent the recurrence of edema or effect its clearing without taking 
4,000 c.c. or more of water daily. Until 1939 no mercurial diuretic was used. 

The Unitary 1939 admission illustrates management in the three years from May 
1936 to April 1939. Peripheral edema extended along the abdominal wall and up the 
back to mid-scapula; bilateral hydrothorax and ascites were present, and the liver edge 
could be palpated at a hand’s breadth below the costal margin. By the end of the first 
tnree days there was no weight loss in spite of evident marked loss of edema, as 
shown by the disappearance of peripheral edema and a marked decrease in the size 
of the_ abdomen (indicating a marked shift of water to the cells even during and 
followmg a preliminary rehydration weight gain which had amounted to two pounds 

In thC “ Cight dayS edema c leared° entirely 
* weight loss of 20 pounds on an average intake of 4,200 c.c. daily 

.tiis usual indiscretions resulted by April 1939 in a remrrenrp nf a ' 

w ic persisted on a restricted fluid regime until March 1940. During tfiie 61 ! 1 
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Fig. 8. A case of progressing cardiovascular disease managed on restricted fluid and high fluid regimes. 
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months he was disabled by anasarca in spite of seven months m the hospital and 
active treatment by competent internists with the usual measures; which included a 
sharp restriction of fluids with a low-salt, high-protein diet (120 grams), potassium 
nitrate and hypertonic dextrose solutions with salyrgan or ammophyllin by vein. 
The brawny edema that reached to the waist and the ascites did not respond to 
therapy even though, for example, in August 1939 he received a diet protein of 140 
grams daily with thrice weekly injections of salyrgan and there was a rise in the 
plasma proteins from 4,0 (2.3) to 5.4 (3.2) grams in 18 days. _ 

The January 1940 admission at the Mayo Clinic illustrates the typ e of restricted 
fluid regime and intensive therapy used during this year. A few of the significant 
findings there, in addition to the anasarca and ascites, were : a blood pressure of 
182 mm. Hg systolic and 140 mm. diastolic, a few retinal hemorrhages, a plasma 
protein determination of 6.5 (4.2) grams, albuminuria (grade 2), a blood urea of 
50 mg. and a fixed specific gravity of the urine between 1.010 and 1.013. The 
diagnosis was “diffuse arterial disease with hypertension (group 3), severe myocardial 
damage and congestive heart failure,” and the prognosis was given as "poor.” The 
average daily intake was held at 1,500 c.c., including the hypertonic dextrose solutions, 
with salyrgan by vein every second day, and with aminophyllin on alternate days. 
A forced diuresis was evoked with some five pounds net weight loss, but there was 
very little change in the edema and no relief of his severe paroxysmal dyspnea and 
orthopnea. 

In spite of the continuation of this regime through February the anasarca in- 
creased so that within two weeks after leaving there the aspiration of ascitic fluid 
was necessary, and within three weeks more, aspiration again seemed imperative. 

The March 1940 admission shows the data of the two weeks’ trial on the high 
fluid regime, requested by his attendant. The abdomen was tightly swollen with 
ascites and the liver edge was ballottable one finger ’s-breadth below the umbilicus; 
there was pitting edema of the abdominal wall and deep pitting up the back as high 
as the scapulae; bilateral hydrothorax was present. • The tight brawny edema of 
the legs and thighs had been present continuously since April 1939. By the end of 36 
hours he was much more comfortable, his thirst was relieved, the abdomen and 
peripheral edema had softened a little, and tire pulmonary rales were decreased; 
which indicated, since there had been no weight loss, some shift of water to the 
thirsty cells. On the third day the first dose of mercupurin resulted in a diuresis 
and a weight loss which continued with two more doses of mercupurin until 28 pounds 
of weight had been lost in seven days on an average intake of over 5,000 c.c. daily, 
achieved by 1,000 c.c. supplements of 5 per cent dextrose in distilled water given 
twice daily. A test dose of mercupurin on the eleventh day eliminated the little oc- 
cult edema that remained. At the request of his attendant, the diet protein of the 
neutral diet had been held at 130 grams daily, yet the plasma proteins dropped 
from 5 8 (4.0) to 4.8 (3.2) grams in 13 days. The hematocrit changed only from 
52 to 49 per cent, and the plasma chlorides rose from 528 to 595 mg. 
i f ^j't brawn y edema and the ascites and hydrothorax' were cleared com- 

T ii ^ u , firSt time 5n a year > and his symptoms were so well relieved and con- 
trolled that he resumed many activities during the next nine months. In that time 
he was admitted twice after lapses from his regime. 

In the June 1940 admission he cleared 20 pounds of edema in seven days on an 
average daily mtake of 6,700 c.c. With the diet protein at 65 grams the oLma 
■ <**> 4-8 (3.6) grams in L days and 5* ( 3 . 0 ) grams by 

Sse htm 4 0^(2 3^ to 5Tr S 3 2? 39 "“•‘V? 1 at 140 grams, thefe wL a 

t0 (2.2) grams in 18 days, but without any loss of edema I 

davs beinp- ?o° S* body fiuid dilution > hematocrit readings for the same 

In Se AuousHm T P® plasma borides .511, 561, and 610 mg. - 

In the August 1940 adnnssion he cleared 15 pounds of edema in five days on an 
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average daily intake of 6,000 c.c. With the diet protein at 40 grams, the plasma 
proteins actually rose from 4.2 (2 S 8) to 5.3 (3.3) grams in the five days; the hema- 
tocrit rose from 40 to 52 per cent, and the plasma chlorides dropped from 590 to 544. 

During his last four months he adhered to his regime and did not have to re- 
enter the hospital ; he spent from 10 to 12 hours a day at his restaurant before his 
sudden death at home late in December of 1940.* 

Comment. Most of us have been taught to regard such brine-logged 
patients as water-logged and we can .therefore appreciate Sir Thomas 
Witherly’s 41 remarks on the case which he reported to the Royal College 
of Physicians about 1690; “ A Wine-Cooper fell into a Dropsy which re- 
sisted all the usual Methods.f This Man was prodigiously swell’d, Belly, 
Back, Sides, Thighs and Legs. Being past all Hopes and having on him 
an inextinguishable Thirst, he was permitted to drink 14 Quarts of AVater 
in about 10 Hours and in all that Time made not one drop of Urine. Soon 
after he began to piss; and he drank on, 4 or 5 Quarts daily, and so re- 
covered. . . . That AVater should expell Water is a Miracle beyond any of 
St. AVinifred’s. Now no Man in his Senses would have prescribed such a 
AVater course to cure a Dropsy, which shows how little we know of Nature 
and the great Uncertainty of our Art.” 

Recapitulation 

A high fluid intake was given, with the proper regulation of sodium, 
to edematous patients with : 

Severe acute injury of the myocardium, 

Marked narrowing or incompetence of the heart valves, . 

Advanced general vascular disease, 

Eclampsia and preeclamptic toxemias and 
Advanced nephritis with the nephrosis syndrome. 

This was often in the face of high venous pressures or low plasma proteins, 
and even in spite of the presence on admission of such findings as : 

Acute pulmonary edema, 

Convulsions or choked discs, 

Low fixed specific gravity of the urine or 
Marked chloride or sodium deficits. 

The common objections to a high fluid intake were not sustained by the 
observations, for clinically a large intake of plain water on this regime did 
not : 

“Overwork” the heart or “overburden” the circulation, 

Produce generalized edema or retard its disappearance, ' 

* At autopsy the chief significant findings were the greatly enlarged heart with marked 
sclerosis of the coronary vessels, multiple old myocardial infarctions with fibrosis and 
thinning of one area of the left ventricular wall. On sectioning the other organs, the 
knife felt as though it were passing through fine wet sand; diffuse arteriolar sclerosis was 
present in every organ, most advanced in the arterioles of the lungs and of the kidneys. 

t The “usual methods” besides purges and vomits, included the use of calomel, mineral 
acids and the muriate of ammonia, but not a free use of water, even from Winifred’s Well. 
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Act adversely with high venous pressure or low plasma proteins, 

Produce pulmonary edema or convulsions, 

Produce so-called “water intoxication” (body fluid dilution), 

“Wash out” needed sodium or chloride, or 

Hinder restoration to normal of lost body fluid volume or 

The correction of electrolyte pattern defects. 

On the contrary, it was observed that such cases and such conditions 
tolerated the large amounts of water of the regime without disaster and with 
immediate and late results superior to those obtainable on accepted restricted 
fluid regimes. 

■ Summary 

1. The effects of a regime, in which a very high fluid intake was enforced, 
on patients with edema and cardiac disease are reported, as observed and 
studied for eight years in 626 separate periods of treatment of 402 cases. 
The method used in the study is outlined, the material is analyzed, and some 
of the general and specific observations are presented. 

2. It was observed that patients with marked edema, particularly the 
94 per cent with gross cardiopathy, tolerated the high fluid intake with 
impunity and that the results were better than those formerly obtained with 
the restriction of fluids. 

3. It is suggested that the regime used is physiologically sound and that 

it is clinically useful in the correction and prevention of the intimately re- 
lated phenomena of edema, oliguria or anuria and dehydration, wherever 
they are encountered or anticipated. v 

4. The observations appear to call for a critical reexamination of the 
accepted clinical practice of the restriction of fluids in the presence of edema, 
and of the accepted hypotheses regarding edema formation and congestive 
heart failure upon which this practice is based. 

APPENDIX 
Analysis of Material* 


Table IV 


Primary Disease Groups 


Arteriosclerotic and hypertensive heart disease . . . 

Acute myocardial infarction ' 

Advanced general vascular disease with.cardiopathy . 

Lor pulmonale and thyrogenic heart disease 

Rheumatic heart disease, chronic valvular 

Nephritic syndromes 

Miscellaneous cases with edema and/or cardiopathy. . 


Total number of cases. 


Gross 

Edema 

No Gross 
Edema 

Totals 

83 

51 

134 

40 

59 

99 

21 

4 

25 

10 

11 . 

21 

48 

22 

70 

23 

3 

26 

16 

11 ■ 

27 

241 

161 

402 


to this study from 575 of the and showed the data most pertinen 

space and paper. (It will be included witlPrhf. r S °- °^ s . ervatI ° n > ls omitted here for lack c 
1 and 2 above and in the tables below repnnts) Its data are summarized in table 
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The cases in the second line are arbitrarily separated from those in the 
first line, and there were IS more patients with acute myocardial infarction 
in the other groups. In the advanced general vascular disease group are 
included seven cases of malignant hypertension. The rheumatic heart dis- 
ease cases include 12 with acute rheumatic pancarditis and four with sub- 
acute bacterial endocarditis ( Streptococcus viridans). The nephritic syn- 
dromes included were not mild, 20 of the 26 showed evident cardiopathy, 
and 10 fulfilled the ordinary criteria for nephrosis. In the 11 miscellaneous 
cases with no gross edema there were three with congenital heart disease (a 
patent ductus arteriosus, a coarctation of the aorta, and a dextrocardia, with 
bundle branch block), and two toxemias of pregnancy; the 16 cases with 
gross edema are described further in table 6. 

Table V 

Some Complications Which Tolerated the Rdgime 


Findings Instances 

Retinal edema and/or hemorrhages 38 

Advanced retinitis with choked discs 16 

Major convulsions 11 

Acute left ventricular failure or pulmonary infarction 36 

Acute profuse pulmonary edema 18 

A maximum specific gravity of the urine below 1.016 51 


These findings were present at the time of admission. Retinal edema 
with or without hemorrhages was present 15 times, and fresh retinal hemor- 
rhages 32 times. In addition, retinal sclerosis with old hemorrhages was 
noted 24 times. In the 16 patients with choked discs, the visual acuity- 
in seven actually improved. The 11 admitted with major convulsions re- 
covered without recurrences; four were eclamptics. In addition, 17 pa- 
tients with Adams-Stolces attacks and 29 admitted following cerebral acci- 
dents (including four with meningeal hemorrhage and xanthochromic 
spinal fluid) were treated; and seven other .cases admitted after arterial 
emboli cleared edema. (Emboli occurred twice during treatment in patients 
who were fibrillating. ) 

Acute left ventricular failure was present in 12 instances, gross profuse 
hemoptyses in 10, and the syndrome of pulmonary infarction in 24 instances. 
Acute pulmonary edema with the profuse expectoration of thin bloody 
froth was present on admission in 18 instances and , improvement was not 
retarded by the generous intake of fluid. Pulmonary edema occurred three 
times during therapy (see Untoward Reactions). In addition, in 37 in- 
stances hydrothorax reaching to mid-scapula was cleared completely without 
aspiration.* 

* Hydrothorax was aspirated only 10 times in the 393 periods of treatment; in three 
for bloody effusion in rheumatic fever and in two for diagnostic purposes. Ascitic fluid 
was aspirated only nine times ; in three of these instances before therapy was started. Thus, 
aspiration for either was done for relief of symptoms after therapy was begun, only 11 times 
in the- eight years of the study. 
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In 51 instances the maximum specific gravity of the urine was below 
1.016 as determined on admission when dehydration and oliguria were 
marked or later by a concentration test. (In such cases the daily intake 
was held at about 5 liters to insure about 3 liters of urine-water. ) Marked 
oliguria or anuria was encountered 53 times with acute myocardial in- 
farction; nine patients with only one kidney (three newly operated) and 
two cases of advanced bilateral congenital hydronephrosis tolerated the 
regime well. Of 41 patients admitted in severe uremia about half responded 
well, usually with large intravenous supplements (in some a blood urea of 
over 300 mg. became normal) . 

Other conditions which served to test the regime were : auricular fibril- 
lation and/or flutter in 73 cases; both mitral stenosis and aortic insufficiency 
in 19 ; either mitral stenosis or aortic insufficiency in 60 ; heart block com- 
plete and permanent in 12; pregnancy beyond the first trimester in 16, and a 
major operation during the period of observation in 21. 

Table 6 indicates to what extent the effect of the regime was observed 
on the more resistant forms of edema, not infrequently in the face of a 
rapidly fatal outcome from the primary disease. The average ages and 
the sex incidence for the various groups were characteristic of any similar 
series. 


- Table VI 


Groups of the 241 Cases with Gross Edema 


Simple hypertensive and arteriosclerotic heart disease 

Acute myocardial infarction 1 

70 

40 

13 

11 

10 

10 

Main Groups 

Resistant ascites, with cardiopathy - 

Advanced general vascular disease 

Diabetes mellitus with anasarca 

Cor pulmonale (7), Thyrogenic ht. dis. (3) 

Cases 

Male 

Fe- 

male 

Average 

Age 

Heart Disease, Degenerative, Progressive 

Totals 

154 

84 

70 

60.9 yrs. 

Mitral stenosis and/or aortic insufficiency 

Same, with acute rheumatic pancarditis 

Same, with viridans endocarditis 

38 

6 

4 





Heart Disease, Rheumatic, Chronic Valvular 

Totals 

48 

14 

34 

41.6 yrs. 

Nephrosis 

10 

13 

16 





•Acute and subacute nephritis 

Eclampsia (5), lymphoblastoma (5), pernicious anemia (3), 1 
other cases (31 

Renal Disease and Other Cases 

Totals 

39 

19 

20 

34.0 yrs. 

Gross Edema Cases . 

Totals 

241 

117 

.124 

52.5 yrs. 



The 13 cases with resistant ascites had features of cirrhosis of the liv 
m addUio 1 ! to cardiopathy;, a U had been aspirated before admission, son 
epeatedly ; their livers were very large or very small, and there was a hi 
tory of -alcoholism m nine of the 12 men. The average age for the a 
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vanced general vascular disease group was only 41 years; three of these had 
the syndrome of malignant hypertension. The 10 cases with diabetes 
mellitus had had their self-neglected' diabetes for from nine to 20 years and 
had developed the peculiarly resistant anasarca with nephrotic features 
common to such cases (average age 54.4 years, 10 years less than the 
average age for the first three sub-groups). 

In the rheumatic heart disease group, edema and pleural effusions were 
controlled in six cases of acute pancarditis, and edema was controlled in four 
cases dying of subacute bacterial endocarditis (proved at autopsy or by blood 
cultures of Streptococcus viridans). 


Table VII 

Frequency Distribution of 393 Periods of Treatment in 241 Cases with Gross Edema 
In relation to averaqc^ daily intake (382 periods) In relation to lenqthof period of treatment (361 periods) 


Intake Number of periods 

(cc) 0 10 10 30 40 50 60 TO 80 90 



Length oF Number of periods 

period 0 10 20. 30 40 60 60 TO 80 90 



MAXIMUM INTAKES in 24 hr., recorded in 364 periods: 

4000 to 7000 cc in 290 periods ( 60 %) 

Above " : " 55 “ 

« 10000 ■■ - 5 * 

ISOTONIC INTRAVENOUS SUPPLEMENT 

given over 2000 times in 194 periods ,132 cases 

Sing/e vo fumes i.v. 500 to 2000 cc 

lotaf volume 1 24 hr 500 to 6000 CC 

Rate 500 cc in I hr., up to 2000 cc in Wi to 2 hr. 

Maximum use examples: 2000 cc vol b.i.d. for 24 days 
3000 to 6000 cc total daily ■ 34 - 


T 2 periods over JOO days, 4 periods /30-/60 dqyj 

in relation to weiqht loss' ( 251 ' periods) 

V/ciqht Number of periods 

Icq, lb. 0 10 20 30 40 50 60 70 60 90 

22.6 50 
.20.5 4 5 
16.2 40 
15.9 35 

13.6 30 
im. 25 
9.1 
6.8 


|||||||g||i 



In some of the 10 cases that showed the resistant edema and the accepted 
criteria of nephrosis low-protein diets were used. The 13 acute and sub- 
acute nephritis cases were all very ill and had azotemia; nine had gross 
cardiopathy, and five “smokey” urine. All the 16 miscellaneous cases 
cleared marked edema, one had multiple myeloma and one had carcinomatosis 
with ascites (adenocarcinoma by biopsy). 

The average daily intake recorded was from 3,000 to 5,000 c.c. in 306 
periods or 80 per cent, and from 5,500 to 7,500 c.c. in 52 periods or 13 per 
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cent. The maximum intake in 24 hours (usually ingested in less than 12 
hours) was recorded in 364 periods; 4,000 to 7,000 c.c. in 80 per cent and 
over 7,000 c.c. in 60 periods or 16 per cent. Isotonic intravenous supple- 
ments were given as summarized in the lower left corner of the table. 

The lengths of the periods of treatment recorded were from one to four 
weeks in 68 per cent and over five weeks in 17 per cent; the 15 patients on 
“the regime for from three months to a year showed no evidence of body 
fluid disturbance. 

In 251 periods it was possible to record the edema weight loss, which 
was from 10 to 25 pounds in 193 periods or 80 per cent, and from 30 to 
50 pounds in 30 periods or 15 per cent. Some patients lost edema-weight 
equal to 50 per cent of their edema-free body weight (figure 3, W. T.). 
The weight losses recorded are corrected for tissue- weight loss. (It should 
be recalled that in a dehydrated edematous patient, a shift of water between 
the cells and extracellular fluid of such magnitude may occur that, with the 
same degree of edema cleared, one patient may lose 10 pounds, another 20 
pounds of weight.) 

The analyses of the data from the 161 cases with “no gross edema’’ 
similar to those in tables 6 and 7, are not presented here since they do not 
appreciably affect the statistics for the whole series of 402 cases. 

Acknozvledgments. It was possible to begin and pursue this study only through 
the generous cooperation and active assistance of the author’s associates in the sev- 
eral departments of the Great Falls Clinic. The dietitians of the Montana Deaconess 
and Columbus Hospitals, and the chief laboratory technician and the nursing staff 
of the Montana Deaconess Hospital were most helpful. The study benefited par- 
ticularly by the constant and intelligent efforts of Edith Qualls, 'R.N., supervisor of 
the Medical floor since 1936. 

The author wishes to thank H. A. Schroeder, E. M. Landis, L. Eichelberger, 
F. A. Coller, C. C. Sturgis, F. D. Johnston and T. j. Dry for opportune discussion, 
criticism, or encouragement; and particularly L. H. Newburgh, whose work on the 
edema of nephritis inspired this study, and to whom the author is indebted for help- 
ful criticism in 1936 and 1939. J 


BIBLIOGRAPHY 

1. Newbuegh, L. H., and Lashmet, F. H. : A comparative study of the excretion of water 

and solids by normal and abnormal kidneys, Jr. Clin. Invest., 1932, xi, 1003-1009. 

2. Newbuegh, L. H., and Lashmet, F. H.: The importance of dealing quantitatively with 

water m the study of disease, Am. Jr. Med. Sci., 1933, clxxxvi, 461-470. 

3. Fbeybeeg, R. H., and Lashmet, F. H. : A quantitative study of renal injury in a case 

t P° 1S0ning b y bichloride of mercury with a note regarding treatment, Am 

Jr. Med. Sci., 1935, clxxxix, 392-399. . ’ 

4. Newburgh, L. H, and MacKinnon, F.: The practice of dietetics, 1934, The Mac- 

millan Co., New York, pp. 7-20, 86-97, 225-244, 253-258 

W - G " A ** ***»*».■ in h«, Ann. Snrg., 



974 


F. R. SCHEMM 


7. Coller, F. A., and Maddock, W. G. : Water and electrolyte balance, Surg., Gynec., 

and Obst., 1940, lxx, 340-354. 

8. Nadal, S. W., Pedersen, S., and Maddock, W. G.: Two contrasting types of dehydra- 

tion, Univ. Hosp. Bull., Ann Arbor, 1941, vii, 53-55. 

9. Starling, E. H. : The fluids of the body, 1900, W. T. Keener & Co., Chicago, pp. 152/154, 

pp. 163-164, pp. 175-17/. 

10. Darrow, D. C., and Yannet, H. : The changes in the distribution of body water 

accompanying increase and decrease in extracellular electrolyte, Jr. Clin. Invest., 
1935, xiv, 266-275. 

11. Hastings, A. B., and Eichelberger, L. : Exchange of water and salt between muscle 

and blood, Jr. Biol. Chem., 1937, cxvii, 73-93. Ibid.: 1937, cxviii, 197-218. 

12. Gamble, J. L. : Extracellular fluid, Bull. Johns Hopkins Hosp., 1937, ’lxi, 151-197. 

13. Best, C. H., and Taylor, N. B. : The physiological -basis of medical practice, 1937, 

Wm. Wood, Baltimore. 

14. Goodman, L., and Gilman, A. : The pharmacological basis of therapeutics, 1941, The 

Macmillan Co., New York. 

15. Milbert, A. H. : Infusion reactions with special reference to “speed shock,” Am. Jr. 

Surg., 1934, xxvi, 479-485. 

16. Warthen, H. J. : Massive intravenous injections, Arch. Surg., 1935, xxx, 199-227. 

17. Cutting, R. A., et al. : Cause of death resulting from massive infusions of isotonic 

solutions, Arch. Surg., 1939, xxxviii, 599-616. ’ 

18. Smyth, F. S.: Studies in so-called water intoxication, Jr. Clin. Invest., 1930, xii, 55-65. 

19. Cope, C. L. : Alkali poisoning (Abst.), Jr. Am. Med. Assoc., 1937, cviii, 336. 

20. Warren, J. V., Merrill, A. J., and Stead, E. A., Jr.: The role of extracellular fluid 

in the maintenance of a normal plasma volume, Jr. Clin. Invest, 1943, xxii, 635-641. 

21. Seaman, B. W., and Ponder, E. : The estimation and control of post-operative de- 

hydration with the aid of hemoglobin and plasma protein determinations, Jr. Clin. 
Invest., 1943, xxii, 673-685. 

22. Landis, E. M. : Vascular physiology and clinical medicine, Ann. Int. Med., 1936, x, 

290-298. 

23. Peters, J. P., et al. : Total acid base equilibrium of plasma in health and disease, X, 

Acidosis of nephritis, Jr. Clin. Invest., 1929, vi, 517. 

24. Moore, N. S., and Stewart, H. J. : Variation of specific gravity of plasma of blood 

and the means available for altering it, Jr. Clin. Invest, 1930, ix, 423. 

25. Stewart, H. J. : Mechanism of diuresis; alterations in specific gravity of blood plasma 

with onset of diuresis in heart failure, Jr. Clin. Invest., 1941, -.xx, 1-6. 

26. Whipple, G. H. : Protein production and exchange in the^ body, including hemoglobin, 

plasma protein and cell protein, Am. Jr. Med. Sci., 1938, exevi, 609-62L 

27. Stadler, H., and Stenger, D. : A case of Pick’s syndrome as the basis for a study, of 

hypoproteinemia, Jr. Pediat., 1941, xviii, 84-94. 

28. Jacobson, S. D. : The effect of phlebotomy on the blood volume, read at the meeting of 

The American Federation for Clinical Research, Chicago, Nov. 4, 1943 (unpublished). 

29. Lyons, R. H., Jacobson, S. D., and Neerkin, J.: The relationship between changes 

in the plasma volume and changes in the hematocrit and serum protein concentrations, 
Proc. Central Soc. Clin. Res., 1943, xvi, _p. 17. 

30. Rowntree, L. G., et al. : The effects of experimental passive congestion in renal function, 

Arch. Int. Med., 1913, xi, 120-147. ' 

31. Toth, L. A.: Urine excretion during anoxia from normal and denervated kidneys in - 

dogs with and without adrenal glands, Am. Jr. Physiol., 1940, cxxix, 532-538. . 

32. Landis, E. M. : Micro-injection studies of capillary permeability: III. The effect of lack 

of oxygen on the permeability of the capillary wall to fluid and to plasma proteins, 
Am. Jr. Physiol., 1928, lxxxiii, 528. 


975 


high fluid intake in management of edema 


33. 


34. 


35 


Cusick. P. L„ Beksox, 0. 0., Jr., and Booihrv, W : Effect of anoxia and hiSJ 'Con- 
centration of oxygen on the retinal vessels, Proc. Staff Meet Mayo Clin., 1940, x\, 

Altschule, M. D., and Blumgart, H. L.: The circulatory dynamics in tricuspid 

stenosis, Am. Heart Jr., 1937, xiii, 589-598. _ nrjindi 

Wiggers, C. J.: Cardiac adaptations in acute progressive anoxia, Ann. Int Med., 1941, 


xiv, 1237-1247. . 

36. Poll, D., and Stern, J. E.: Untoward effects of diuresis (with special reference to 

mercurial diuretics), Arch. Int Med., 1936, lviii, 1087-1094. 

37. Tyson, M. C.: Danger of intravenous mercurial injections- in nephrosis, Jr. Am. Med. 

Assoc., 1941, cxvii, 99S-999. 

38. Dick, M. W., Warweg, E., and Andersch, M.: Acacia in the treatment of nephrosis, 

Jr. Am. Med. Assoc., 1935, cv, 654-657. 

39. Wilson, D. M., and Sunderman, F. W.: Studies in scrum electrolytes; XII. The 

effect of water restriction in a patient with Addison’s disease receiving sodium chloride, , 
Jr. Clin. Invest., 1939, xviii, 35. 

40. Anderson, W. A. D., and Bethea, W. R.: Renal lesions following the administration 

of hypertonic solutions of sucrose, Jr. Am. Med. Assoc., 1940, exiv, 1938. 

41. Witherly, Sir Thomas, cited in Sir John Floyer and Edw. Baynard’s History of 

cold bathing both ancient and modern (4th ed.), 1715, Wm. Innys, London, ii 
(Baynard), pp. 449-454. 

42. Baker, Sir George: Medical transactions, 1772, ii (Article xvii), p. 235, published by 

the Royal College of Physicians. 

43. Withering, William: An account of the foxglove (1785) in the miscellaneous tracts, 

1822, Longman, et al., London, ii, p. 127, 137, 287 and 289. 

44. Milman, Sir Francis: Animadversions on the nature and cure of the dropsy, 1786, J. 

Walker, London, p. 122. 

45. Darwell, John: Dropsy, in John Forbes’ "Cyclopedia of practical medicine,” 1845, 

Lea and Blanchard, Philadelphia, p. 720. 

46. Flint, Austin: In Napheys’ Modern medical therapeutics (5th ed.), 1878, D. A. Brinton } 

Philadelphia, p. 418. 


47. Flint, Austin: A treatise on the principles and practices of medicine (6th. ed.), 1886, 

Lea Bros, and Co., pp. 33, 64: 873. 

48. Osler, W.: Principles and practice of medicine (2nd. ed.), 1896, D. Appleton, New York 

p. 787. 


49. Christian, H. A. : In Osier’s Principles and practice of medicine, 1938, D. Appleton 

Century Co., New York, p. 1036. 

50. Levine, S. A.: Clinical heart disease, 1936, W. B. Saunders, Philadelphia, pp. 301-302. 

51. Farr, L. E.: Conference on therapy; treatment of edema, Jr. Am. Med Assoc 1939 

cxii, 837-843. " ’’ 

52. Wnxius, R A.: Regulation of diet in heart disease, Proc. Staff Meet. Mayo Clin., 

l^oo, xi, 202—206. 

53 ’ Bl 6Si5o ‘ W ' : General trCatment °* edema ’ Proc - Staff Meet Mayo Clin., 1936, xi, 

54. Binger, M. W.: Edema (editorial), Ann. Int. Med., 1941, xv, 617 

55. Lehnhoef, H. J and Binger, M. W.: Treatment of edema of renal origin, Jr. Am 

Med. Assoc., 1943, exxi, 1321-1325. . ’ J ‘ 

56. Dry, T. J : Congestive heart failure: Factors influencing the ultimate prognosis Tr 

Am. Med. Assoc., 1942, cxviii, 263-266. prognosis, Jr. 

57. DeSnoo, K.: The prevention of eclampsia. Am. Jr. Obst and Gynec., 1937, xxxiv, 9111 

58. McPhatl, F. L. : The toxemias of pregnancy, Jr. Am. Med. Assoc., 1938, cxi, 1894-1897. 



976 


F. R. SCHEMA! 


59. McPhail, F. L. : Water exchange in toxemias, West. Jr. Surg., Obst and Gynec., 1939, 

xlvii, 306-317. 

60. Chesley, Leon C., and Annitte, John E. : A study of salt restriction and of fluid 

intake in prophylaxis against pre-eclampsia in patients with water retention, Am. 
Jr. Obst. and Gynec., 1943, xlv, 961-971. 

61. Goodman, J. I., and Corsaro, J. R. : The basal weight level in the treatment of con- 

gestive heart failure, Am. Heart Jr., 1943, xxvi, 338-342. 

62. Schroeder, H. A. : Personal communication, 1939. 

63. Schroeder, H. A.: Studies on congestive heart failure. I. The importance of the 

restriction of salt as compared to water, Am. Heart Jr., 1941, xxii, 141-153. 

64. Schroeder, H. A., and Futcher, P. H. : Studies on congestive heart failure. II. Im- 

paired excretion of sodium chloride, Am. Jr. Med. Sci., 1942, cciv, 52-62. 

65. Jacobson, S. D., Leichtentritt, B., and Lyons, R. H.: The effect of acid and alkaline 

salts on some patients with rheumatoid arthritis, Am. Jr. Med. Sci., 1942, cciv, 540-546. 

66. Pelner, L. : The rapid removal of excess joint fluid by acid salts, Am. Jr. Med. Sci., 

1943, ccvi, 498-503. 

67. Schemm, F. R. : A high fluid intake in the management of edema, especially cardiac 

edema. I. The details and basis of the regime, Ann. Int Med., 1942, xvii, 952-969.. 

68. Schemm, F. R. : The loss of edema without loss of weight, read at the Meeting of The 

American Federation for Clin. Research, Chicago, Nov. 4, 1943 (unpublished). 

69. Connell, W. F. : (Ontario) Personal communication, 1943. 

Askey, J. M. : (California) Personal communication, 1943. 

Kurtz, C. M. : (Wisconsin) Personal communication, 1943. 

Lyon, R. : The Schemm treatment - of chronic heart failure with edema, Jr. of Med. 
Assoc, of Alabama, August, 1944.* 

70. Warren, J. V., and Stead, E. A., Jr. : Fluid dynamics in chronic congestive heart failure, 

Arch. Int. Med. r 1944, lxxiii, 138-147. 

71. Stead, E. A., Jr.: Care of the patient with chronic heart disease, Med. Clin, of North 

America, 1944, xxviii, 381-387. 

* The Lyon reprint available to me does not give volume or page number. — [Author.] 



THE LEUKOCYTE COUNT IN PRIMARY ATYPICAL 
THE ^^ u p 1 ^ JMONIA of UNDETERMINED 

ETIOLOGY * 


By Ovid O. Meyer, F.A.C.P., and Ethel W. Tiiewlis, 
Madison, Wisconsin 


Bronchopneumonia of the type now commonly considered to be virus 
pneumonia was seen as long ago as 1872, 1 but present day attention was 
directed to it by much iater reports, chiefly those of Gallagher, - Bowen; 
Reimann, 4 Kneeland and Smetana, 5 and Longcope." In recent years, prob- 
ably because of greatly increased incidence and, to a lesser extent, proper 
recognition of this condition and the more positive exclusion of pneumonias 
of other types by detailed bacteriologic study, these atypical pneumonias have 
Been very frequently observed. In the past six years more than a hundred 
reports relating to this condition have appeared in the literature. 

It is generally believed that the disease, perhaps not an entity, 1 is of virus 
etiology, although this hypothesis has not been established. Stokes, Kenney 
and Shaw 7 and Francis and Magill 8 obtained an infectious agent that pro- 
duced pulmonary lesions in ferrets and mice, but the agent could not be re- 
tained. Weir and Horsfall 0 have isolated in the mongoose a filterable agent 
obtained from patients with acute pneumonitis. Dingle and Finland 3 main- 
tain that the matter of etiology is still unsettled. 

The diagnosis of primary atypical pneumonia is difficult and at present 
rests entirely upon clinical and, in particular, radiologic criteria; and upon 
the exclusion of other types of bronchopneumonia of established bacteriologic 
etiology. The recent demonstration of the development of cold agglutinins 
in primary atypical pneumonia by Peterson, Ham and Finland 10 and 
Turner 11 may be of further help. Recognizing that another easily detectable 
condition would be useful in diagnosis, we made a careful and detailed study 
of the leukocyte formula. 

The literature contains references to the blood findings in primary atypical 
pneumonia, but many of them are cursory remarks and they are not all in- 
agreement. Several lf 4 - 12 indicate that the total leukocyte count is normal 
but may be elevated as the patient recovers. Some 3> 13> 14 report a leuko- 

penia. ' Some physicians, have been under the impression that lymphocytosis 
is common, but there are no data in the literature to substantiate this. 
Goodrich and Bradford lj report that the neutrophiles are normal, as is the 
total leukocyte count usually, whereas Reimann 4 and Yale and Smetana 5 ob- 
served an increase in neutrophiles with a normal total count. Middleton lfi 
has noted a monocytosis of 10 to 18 per cent. 


* Received for publication December 31, 1943. 

From the Department, of Medicine, University of Wisconsin. 
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The present investigation was made upon young adults ill in the Infirmary 
of the Student Health Service of the University of Wisconsin during the fall, 
winter and spring of 1942-1943. They comprised University students, 
civilians, sailors and Waves. The studies are divided into two groups. The 
first consists of 35 cases in which the diagnosis had already been made and 
roentgenographic evidence was decisive. .As these were, therefore, relatively 
advanced cases, counts were made on another group of students with respira- 
tory infection as soon as they were admitted to the hospital. Many of these 
did not develop pneumonia and were dropped, but 15 ultimately- developed 
primary atypical pneumonia, and their blood was also studied thrice weekly 
or oftener until they left the hospital. Most of the patients had mild or 
moderately severe disease. No attempt is made here to separate these from 
the three severe- cases, although it was recognized that the latter -were more 
prone to have leukocytosis and marked increases in neutrophiles. 

Methods 

Complete blood counts and hematocrit determinations were made upon' 
each patient at the time he or she was seen, Wintrobe tubes being used for 
this purpose. - Thereafter total and differential leukocyte counts were done 
thrice weekly or oftener until the patient was discharged as well. The 
total counts were done in duplicate and the differential count of 500 cells was 
made from cover slip smears stained with Kingsley’s stain. The pipettes and 
counting chamber were standardized by the U. S. Bureau of Standards. 


Table I (35) 

The Initial Leukocyte Counts of 35 Cases of Primary Atypical Pneumonia 
No significant changes occurred in the basophiles and they are omitted from the-table. 


W.B.C. Thousands 

No. 

N.% 

No. 

L.% 

No. 

E.% 

No. 

M.% 

No. 

2,500-5,000. . . . 

1 

40-45 

1 

5-10 

3 

0-4 

25 

0-4 


5,001-7,500. . . . 

9 

46-50 

2 

11-15 

7 

5-8 

9 

5-8 

9 

7,501-10,000. . . 

14 

51-55 

2 

16-20 

14 

9-12 

1 

9-12 

14 

10,001-12,500. . 

6 

56-60 

3 

21-25 

6 



13-16 

9 

12,501-15,000. . 

2 

61-65 

3 

26-30 

2 



17-20 

3 

15,001-17,500. . 

2 

66-70 

14 

31-35 

2 





17,501-20,000. . 

1 

71-75 

6 

36-40 

i 







76-80 

2 









81-85 

2 









86-90 

1 








N. — Neutrophiles. E. — Eosinophiles. 

L. — Lymphocytes. M. — Monocytes (large mononuclear cells). 


Results. The results of the first counts of the 35 cases are shown in table 
1. These may be summarized as follows: Leukopenia is rare, but a normal 
leukocyte count, range of 5 to 10,000, is the rule, having occurred in 23 (66 
per cent) of the 35. An increase in neutrophiles at the expense of the lym- 
phocytes is also usual. In 25 (71 per cent) the neutrophiles numbered more 
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. Char t 1. The averages of daily total and differential counts on 15 natiVntc 
primary atypical pneumonia. The first counts were done at the very onset of 
The basophiles and atypical cells, because of their rarity, are not included nCS 
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than 65 per cent of the cells. The lymphocytes were decreased to less than 
25 per cent in 30 (86 per cent) of the 35 cases. The eosinophile count was 
usually normal or subnormal, but in nine (26 per cent) eosinophilia was 
demonstrated. In 26 (74 per cent) of the cases the monocytes (large mono- 
nuclear cells) were increased to more than 8 per cent. There were no sig- 
nificant abnormalities in the basophile count, nor any significant numbers of 
pathological cells. Hence they were ignored in compiling the table. 

The results of the group of 15 cases which were observed from the onset 
of their disease are shown in table 2. 


Table II (15) 


1 he Initial Leukocyte Counts of 15 Cases of Primary Atypical Pneumonia 
No significant changes occurred in the basophiles and they are omitted from the table. 


W.B.C. Thousands 

No. 

N.% 

No. 

L.% 

No. 

E.% 

No. 

M.% 

' No. ' 

2,500-5,000. . . . 

2 

50-55 

1 

10-15 : 

2 

0-4 

15 

0-4 

0 

5,001-7,500. . . . 

5 

56-60 

2 

16-20 

3 

5+ 


- 5-8 

8 

7,501-10,000. . . 

4 

61-65 

3 

21-25 

7 


9-12 

4 

10,001-12,500. . 

1 r 

66-70 

6 

26-30 

1 


' 

13-16 

2 

12,501-15,000. . 

2 

71-75 

1 

31-35 

1 

* 


1 7-20 

1 

15,001-17,500. . 


76-80 


36-40 

1 




17,501-20,000.. 
20,001-22,500. . 

1 

81-85 

2 








N. — Neutrophiles. E. — Eosinophiles. 

L. — Lymphocytes. M. — Monocytes (large mononuclear cells). 


Analysis of this table shows that nine (60 per cent) of the 15 cases had 
normal total leukocyte counts and only two had leukopenia. In nine (60 
per cent) neutrophiles were increased above normal (above 65 per cent) and 
in 12 (80 per cent) a lymphopenia was demonstrated. None of this group 
studied early showed an eosinophilic count above normal. Seven, or almost 
half, of the patients showed a distinct monocytosis, i.e. above 8 per cent.' 

The tables reveal that in several respects the findings are the same for the 
two groups, namely, the normal leukocyte count, neutrophilia, lymphopenia, 
and monocytosis. The increase in monocytes is less frequent in the early 
cases, however. Eosinophilia occurs in late cases, but never in early ones. 
There are no significant differences between the two groups with respect to 
the frequency of a normal total count, neutrophilia, and lymphopenia, but. 
there is a greater percentage of severe lymphopenias, and marked increases in 
neutrophiles in the cases of longer standing. 

As these patients improved and became afebrile certain changes in the 
blood formulae were noted which do not appear in the tabulated data. 
Briefly- stated these were as follows: As the patient began to improve and 
became well (afebrile), there was usually an increase in the total leukocyte 
count, to above normal levels in half of the cases ; a decrease in the neutro- 
philes v and an increase in lymphocytes ; a decrease in the eosinophiles, 
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whether above normal or not, in the older cases, and increases from low 
levels in the newer cases ; and a subsidence of the abnormally high monocyte 
count in nearly all instances. 


Discussion 

In this investigation we have attempted to depict the abnormalities in the 
leukocyte picture which attend primary atypical pneumonia of undetermined 
etiology and to correct some erroneous concepts regarding the blood findings. 
Briefly, one may state that typically at the onset and even after the disease 
is well established, the leukocyte count is normal; there is an increase in 
neutrophiles, monocytes, and, in a fourth of the cases, eosinophiles. Coin- 
cidentally, a decrease in the lymphocytes is the rule. These findings apply 
to most cases but not to all. It appears that the finding having most sig- 
nificance as a possible aid in diagnosis is the very appreciable increase in 
monocytes which occurs in half the early cases and in three-fourths of those 
more advanced. 

We have not done counts on a control series of pneumococcal pneu- 
monias, but it is well known that leukocytosis with an increase in neutrophiles 
is the usual finding. In influenzal pneumonia and in psittacosis, leukopenia 
is the rule. In lobar pneumonia a transient monocytosis occasionally ac- 
companies the beginning of resolution. 17 Occasionally a “post-infectious 
eosinophilia” follows the crisis in lobar pneumonia. 18 Presumably these con- 
ditions might occur occasionally in pneumococcal bronchopneumonia too, but 
apparently they are exceptional. 

The findings here reported may prove to be of some aid in the diag- 
nosis of primary atypical pneumonia, but they are not specific enough to 
justify a categorical statement. They may, however, serve to correct any 
misconceptions regarding the leukocytic response in primary atypical (virus) 
pneumonia of undetermined etiology. 

Conclusions 

1. Careful hematologic studies have been made in 50 cases of primary 
atypical (virus) pneumonia. 

2. It was found that the leukocyte count was usually normal, and that 
the neutrophiles and monocytes increased. A lymphopenia was usually 
present, n 26 per cent of the cases in which the disease was somewhat ad- 
vanced, there was eosinophilia at the time the first counts were made, but not 

m any of the cases where initial counts were made at the very onset of the 
pneumonia. 

3. The leukocyte findings may be of some diagnostic aid but they are 

not necessarily conclusive. . 
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THE USE OF BENZEDRINE SULFATE 
IN OBESITY * 

By Frederick K. Albrecht, P. A. Surgeon, U. S. Public Health Service. 

Baltimore , Maryland 

Re'cent studies have led to the conclusion that a continuous gain in 
weight resulting in obesity is caused by eating more than is needed for 
growth, maintenance and energy requirements. In the normal person, the 
appetite is satisfied at a point where nourishment is adequate and the 
weight becomes stabilized. In the obese person the appetite is not satisfied 
on such a level, and an excessive amount of food is ingested. There is a pre- 
valent belief among some that persons occasionally gain weight even though* 
they do not overeat, and that others do not lose weight when they are un- 
derfed. Recent studies 1 lend overwhelming support to the statement that 
obesity is not caused by lessened expenditure of energy in the basal state. It 
has been shown by Newburgh that an obese person produces more heat than 
a normal person of corresponding age, height, and sex. Although both pro- 
duce the same number of calories per square meter of body surface per 
unit of time, the obese person has a larger surface area, and therefore the 
total heat produced by the obese person in the basal state exceeds the total 
heat produced by the normal person. Strouse, Wang, and Dye 2 have com- 
pared the basal metabolic rates of normal persons with those both under- 
weight and overweight. They concluded there was practically no dif- 
ference. According to Newburgh , 3 the few obese persons whose metabolic 
. rate is low enough to be definitely pathological will be found to be suffering 
from some disease in which adiposity is a complication or an unrelated ac- 
companiment and not the primary abnormality. Many painstaking studies 4 
have demonstrated that the specific dynamic effect is normal in obese persons. 
For a time it was believed by many endocrinologists that hypofunction of 
the pituitary, the thyroid, or the gonads offered an adequate explanation of 
the development of adiposity. Further study has shown this is not the 
case . 5 ’ 0 No internal secretion is capable of so changing the metabolism that 
the total amount of fat in the body will increase unless the inflow of 
calories is greater than the outflow. No one has demonstrated low blood 
- su § ars m patients whose chief complaint was obesity. On the other' hand, 
hyperglycemia may commonly be encountered. 

J'! ie Use of Benzedrine Sulfate as an Adjunct in the Management of 
Obesity. The problem frequently arises as to how the appetite can be con- 
trolled so that a prescribed reducing diet will be adhered to. Lesses and 
lyerson 11 found that when benzedrine sulfate was administered to various 
psychotic adult patients, there frequently resulted a decrease in the appetite, a 

* Received for publication January 31 , 1944 . . • 
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disappearance of the feeling of fatigue, and a beneficial influence on the 
state of the mind. With the decrease in appetite there followed voluntary 
restriction of diet, and weight loss resulted in many patients. On the basis 
of this work, Kunstadter 7 was induced to treat obesity in children using 
benzedrine. He administered the drug to .30 obese children between 2 1 /f> and 
16 years of age who had failed to lose weight on prescribed diets. Many 
had also received thyroid extract. The drug was given either twice or three 
times daily, before breakfast and lunch, and after school if a third dose was 
considered necessary. Many of the children took as much of the drug as 
usually prescribed for adults without any untoward symptoms. In his 
series, the majority of patients received a daily' dose of from 10 to 30 mg. 
The average weekly loss of weight of 26 patients who received continuous 
treatment for over two weeks was 0.831 pounds. There was little or no 
variation in the basal metabolic rate while under treatment. 

Just how benzedrine acts to reduce weight is not entirely clear. In 
doses of 10 to 30 mg., orally administered, it delays the rate of evacuation of 
the stomach. 8 ’ 9 ’ 10 ’ 12 The drug apparently relaxes the stomach and in- 

creases the tone of the pylorus. Benzedrine has been reported to relax eso- 
phageal spasm. 13 Gastric acidity tends to be increased without an increase 
in volume. 14 The drug has no marked effect upon the small intestine (20- 
30 mg.) and its effect on the colon is apparently variable, though it has 
been claimed to be of value in colonic spasm. A study of the available 
literature reveals considerable difference of opinion concerning the action 
of benzedrine upon the gastrointestinal tract, and both clinical and animal 
experimentation has furnished results not entirely consistent. The action 
of benzedrine upon the small bowel is both uncertain and unpredictable. The 
cardiovascular response in man to benzedrine is extremely variable. As a 
rule dosages up to 15 mg. have but little response as to pressor- effects if 
taken orally. Only oral dosages of 30 mg. or more induce any significant 
increases in tension, and in some cases a paradoxical fall in blood pressure' 
has been reported. 'It is thus seen that the response to oral administration 
is unpredictable. Hypertensive patients tend to show a fall in blood pres- 
sure when in poor health, whereas hypotensive patients may show an in- 
crease in blood pressure. 

According to the literature, arrhythmias of different types may occa- 
sionally occur including auricular and ventricular extrasystoles, paroxysmal 
tachycardia, bradycardia, and heart block. The following vascular actions - 
have been reported: flushing, pallor, urticaria and sweating. Patients re- 
ceiving the drug may complain of dryness of the mouth, palpitation, flatu- 
lence, anorexia, nausea, abdominal cramps, diarrhea, or constipation. In the 
author’s experience with more than 400 cases, the principal symptoms re- 
ported by the patients are : dryness of the mouth, headache, palpitation, 
euphoria, coldness of the hands and feet, insomnia if the drug is taken late 
in the afternoon, and loss of appetite. The inability of- benzedrine to ele- 
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vate the blood sugar has been confirmed by several workers. _ The rise m 
tiie basal metabolic rate following benzedrine administration is ncghgib e, 
inconstant, and not significant. The few instances in which it has een 
reported have been attributed to the increased psychomotor activity induced 
by the drug. Continued administration of the drug has no effect upon the 
blood picture.* The literature contains many references to the value of the 
drug in helping obese patients adhere to a low calorie diet for reducing pur- 
poses. 15 ’ 1G ’ 17 ' 18 ’ 10 There have been a few reports of a gain in weight fol- 
lowing the use of the drug. 20 ’ 21 In cases in which there has been demon- 
strated a decrease in weight, it has been attributable to increased activity, in- 
creased metabolic rate (this is dubious ) , anorexia due to inhibition of gastric 
tone, and elevation of mood. 22 ’ 23 Bruch " 4 suggested that the decrease in 
appetite and loss of body weight may be due in part to the effect of the drug 
upon the hypothalamus. 

Clinical Results in 300 Cases. In this series of cases reported, 300 pa- 
tients were studied, 76 males and 224 females. The ages ranged from 21 
to 53 years and their weights before treatment was instituted varied from 
138 pounds to 310 pounds. The dosage of the drug varied from 10 mg. 
daily to 30 mg. daily in divided doses. It was never prescribed after 4 p.m. 
except in a few instances in which the patient was employed at night. The 
duration of treatment varied, covering periods from two weeks to two 
months, although in almost all cases the patients were followed for from 
two to eight months. This follow-up study was greatly facilitated by the 
fact that many of the patients were hospital personnel such as cooks, maids, 
office workers and nurses and consequently were seen almost daily in the 
author’s rounds of the hospital. Many of the patients were cooks or others 
who worked around food and who admitted eating liberally between meals. 
Many of the office workers, especially the females, admitted almost daily 
drinking of from one to three coca-colas and an occasional candy bar be- 
tween meals. 

In all cases, treatment was started without any dietary restrictions being 
imposed, the patient thus eating as his caprice or appetite dictated. When 
an optimal weight for the individual patient had been reached, the patient 
• was advised to go on a 900-or 1,000 calorie diet. In some cases in which the 
patient was doing hard manual labor a more liberal diet was allowed. The 
average weekly weight loss while taking the drug was 4.24 pounds for the 
males and 3.94 for the females. The greatest individual loss of weight for 
any one week was 13.5 pounds. The smallest weight loss per week by any 
one patient was 0.5 pound. This patient admitted drinking large quantities 
of beer daily. The greatest individual loss of weight was 52 pounds over 
a period of two months Twenty-four per cent of the patients noted no 
apparent loss of weight during the first week of treatment but reported their 
maximal weekly weight loss as occurring during the second week of treat- 
ment All patients with the exception of one lost weight while taking the 
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Tabu; I 

Symptoms Following the Use of Benzedrine 

Loss of appetite 88% 

Little or no change in appetite 10% 

Increased appetite '. . 2% 

Psychomotor activity 

Increased 48% 

No change.*. 44% 

Decreased 8% 

Palpitation (all females) 12% 

Headache 32% 

Xerostomia 56% 

Anxiety 14% . 

Euphoria 22% 

Insomnia '4% 

Urinary retention 0.33% 

Coldness of extremities 2% 


In the 12 per cent of cases reporting palpitation, it was severe enough 
in 4 per cent to cause the drug to be discontinued ; in the remainder of the 
patients, it was controlled by the administration of 1 grain of luminal with 
each dose of the drug. Anxiety was present in 14 per cent of the patients. 
It was not constant, and histories revealed it to have been present to some 
extent in 8 per cent of cases before taking the drug. Euphoria was noted 
in those who were black coffee drinkers and who followed the morning dose 
of benzedrine with two or three cups of black coffee. Insomnia ■ was di- 
rectly traceable to the drug being taken late in the afternoon, contrary to 
medical advice. Xerostomia or dryness of the mouth was relieved by chew- 
ing gum. 

Many patients, especially women, noted no actual weight loss for the 
first two weeks they were taking benzedrine, yet they were greatly surprised 
to find that they were able to wear clothes, nurse’s uniforms, etc., which 
they had outgrown years before. In several of these cases, actual measure- 
ments revealed a loss of from two to three inches in the waist and hip 
measurements. Questioning revealed many had been drinking large quanti- 
ties of water as a result of the induced xerostomia. Chewing gum relieved 
this immediately, and actual weight loss soon followed. Urinary retention 
was reported in one case. This patient, an astute observer, noted that when 
he stopped taking the drug, all signs of retention disappeared only to return 
on resumption of the drug. The author has been unable to find any other 
case reported with such symptoms following benzedrine therapy in the litera- 
ture. This same patient was known to have a moderate arterial hypotension 
before taking the drug. He felt much better while taking benzedrine, and , 
examination revealed the existence of a moderate pressor response amounting 
to between 20 and 30 millimeters of mercury systolic pressure, 10 to 14 milli- 
meters of mercury diastolic pressure. Two cases developed a sudden rise in 
blood pressure which resulted in the drug being discontinued. In one patient , 
it rose from 110 mm. Hg systolic and 80 mm. diastolic to 150 mm. systolic 


THE USE OF BENZEDRINE SULFATE IN OBESITV 


987 


and 110 mm: diastolic; in another it rose from 160 mm. systolic and 110 mm. 
diastolic to 200 mm. systolic and 160 mm. diastolic. 

One group of 20 patients, all women, was put on the drug for two months 
and without their knowledge, placebos, having the same size, shape, and 
taste as benzedrine (Placebo No. 10— Smith, Kline and French) were sub- 
stituted during the third month of therapy. In 14 of these patients, a loss 
of weight was seen to continue into the third month, only at a lesser late 
than before. They all noted that they had no desire to partake of soft 
drinks or candy bars between meals. The remaining six patients noted a 
gradual resumption of their former appetites and they soon fell into their 
former habit of “nibbling” between meals. A subsequent follow-up after 
20 months on the 14 patients mentioned heretofore reveals that 1 1 of them 
have been able to curb their appetite and adhere to diets prescribed for them. 
They have not gained any weight and are not taking any benzedrine. 

Additional follow-up studies on 174 patients since 1941, of whom 52 
were males' and 122 females, reveals that 44 males and only 32 females have 
been able to stay on their diets and maintain their optimal weight. Many 
of the female patients bitterly resented having the drug discontinued, and 
have resumed their former eating habits which has resulted in almost all 
cases in an increase of weight. 

Blood pressures were carefully checked at the beginning of the treatment 
as well as frequently during the course of therapy and at its discontinuance. 
Approximately 30 per cent of patients showed an average rise of 8 mm. of 
mercury systolic pressure. Three per cent of patients showed an average 
rise of between 10 and 15 mm. of mercury systolic pressure. Twenty-six 
per cent of patients showed a gradual decrease in blood pressure as they lost 
weight. Approximately 40 per cent of cases showed little or no change in 
the blood pressure. It has been observed in the literature, 10 ’ 21 that upon pro- 
tracted administration of benzedrine, a tolerance to the pressor effect fre- 
quently occurs after a few days. 


Management of Treatment. Patients are started on 5- mg. of benzedrine 
sulfate twice daily, the drug to be given one-half to one hour before break- 
fast and the noon meal. If the patient works at night the dose is adjusted 
accordingly. In those who eat a very light breakfast and who eat their 
evening meal fairly early, the drug is given one hour before the noon meal 
and at 4 p.m. In not a few cases the author has given the drug as late as 
6 p.m. without any insomnia resulting. After a few days the dosage can 
be increased to 10 mg., especially if the patient reports no. loss of appetite. 
It is not uncommon for no loss of weight to be apparent for 12 davs fol- 
lowing the initiation of therapy. Persistence will usually be rewarded bv 
a rapid loss of weight for a Tew weeks when it will taper off to a more 
gradual reduction. Dosage is strictly an individual matter and in many 
cases 10 mg. has shown an effect comparable to 30 or even 40 mg; dailv 
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Contraindications to Benzedrine Sulfate Therapy. The contraindications 
to benzedrine sulfate are: (1) a hypersensitivity to epinephrine-like com- 
pounds, (2) coronary or other cardiac conditions in which vasoconstrictors 
are contraindicated, (3) excitability, and (4) insomnia. 

Conclusions 

Benzedrine sulfate appears to be a valuable adjunct in the management 
of obesity under the advice and supervision of a physician. Nearly all 
patients taking the drug lose their propensity for eating between meals and 
before going to bed. Diets alone, unless they are very low in calories, pro- 
duce such slow results that the average patient loses heart and does not co- 
operate in the treatment. Given benzedrine, they see the actual results as 
weight is lost where most noticeable; their friends are quick to see the re- 
sult and comment about it which tends to make the patient very happy and 
enthusiastic in his treatment. They can be put on a diet varying in calories 
from 450 to 1,500 with an excellent chance that they will stay on it after 
the drug is discontinued. In some respects the drug is too effective an 
adjunct to the restricted diet and many patients will seek its continued use 
as a “crutch.” It is apparent that here is an easy and rapid way to lose 
weight, and, under the guidance and supervision of a physician mindful of 
the contraindications to benzedrine therapy, relatively free from any ill ef- 
fects. Obese patients taking the drug lose their uncontrollable desire to eat 
at various times of the day and are more easily filled at meal time. 

Benzedrine should not be considered a panacea, but rather an effective 
adjunct in the management of selected cases of obesity. The author has seen 
no case of habituation for the drug either in this series or in his series of 100 
cases of seasickness." 5 The weight loss is not permanent; it is transient in 
the great majority of instances and returns when the drug is discontinued 
unless the patient remains on his special diet. During the time the drug is 
being prescribed, however, the patient is able to adjust his abnormal appetite 
at a new level and may be able to maintain his new weight level for a con- 
siderable time after the drug is discontinued. 
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MIGRAINE HEADACHE: SOME CLINICAL OBSERVA- 
TIONS ON THE VASCULAR MECHANISM 
AND ITS CONTROL * 

By Miles Atkinson, M.D., F.R.C.S.(Eng.), A r cw York, N. Y. 

In a previous paper, it was shown that headache possessing all the char- 
acteristics of migraine is not uncommonly associated with Meniere’s syn- 
drome, 1 a fact which was pointed out originally by Meniere himself. Some- 
times the migraine attacks subside some years before the onset of the Meniere 
attacks, sometimes they are replaced by the Meniere attacks, and sometimes 
the two are present together. It was stated that, in the opinion of the writer, 
the vascular mechanism producing the two syndromes is identical, and the 
observations on which this opinion was based were discussed. It was also 
shown that the treatment directed towards relief of vertigo relieved at the 
same time the attacks of headache in a large proportion of cases. 

In view of these findings, it seemed appropriate to adopt the same pro- 
cedure of classification and treatment for cases of uncomplicated migraine as 
had been used for cases of uncomplicated Meniere’s syndrome in order to 
determine how far the hypothesis of an identical mechanism was valid, and 
to what extent identical treatment would prove beneficial. This paper re- 
ports the results of such an investigation. 

The Material, dwenty-one cases of uncomplicated migraine have been 
investigated and followed over periods varying from six months as a mini- 
mum to two years as a maximum. The criteria adopted for diagnosis have 
been that paroxysms of unilateral headache associated with nausea or vomit- 
ing shall have occurred since adolescence or early adult life, and shall have 
been severe enough to be incapacitating, at least at times. The association 
of visual disturbances (nine cases), a hereditary factor (12 cases) or relief 
by ergotamine tartrate (10 cases) has been regarded as confirmatory evi- 
dence in accordance with common current practice. ■ In no case was hyperten- 
sion present. 

The Method of Classification. To make this clear, it is necessary very 
briefly to recapitulate previous work. Cases of Meniere’s syndrome, it has 
been shown, can be divided into two groups by determining their response to 
an intradermal test for histamine sensitivity, and the validity of this grouping 
has been established by clinical experiment and therapeutic response. 2, 
Further, it has been shown that characteristic migraine occurs in both groups 
and is improved, or in some cases abolished completely, by the treatment 
‘ appropriate to the group. 1 ' 

* Received for publication November 10, 1943. 

Paper read by title at the Clinical Research Meeting of the New York Academy of 
Medicine, May 27, 1943. 
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The same procedure was adopted in these 21 cases of uncomplicated 
migraine. An intradermal test with histamine was performed in the manner 
and judged by the criteria already described in previous papers. The upshot 
of this investigation was that no case gave a positive response. This means, 
if the writer’s views about the significance of the test as regards the under- 
lying vascular mechanism are accepted, that no case owned a primary vaso- 
dilator mechanism, that every one of the 21 cases of typical uncomplicated 
migraine owned a primary vasoconstrictor mechanism. 

-This finding was unexpected. The writer’s figures show that, of 22 
cases of typical migraine associated with Meniere’s syndrome, 10 belonged 
to the primary vasodilator group. If the same proportion of primary 
vasodilator cases occurred in uncomplicated migraine, at least five out of 


Table I 

21 Cases of Vasospastic Migraine Headache Treated with Nicotinic Acid 


Case 

No. 

Date 

First 

Seen 

Sex, 

( 

Age 

of 

Onset 

Fam- 

ily 

His- 

tory 

Sco- 

toma 

etc. 

Ergot. 

Tart. 

Frequency and Severity 

Results 

Before 

Tr. 

After 

Tr. 

j 

Rcl. 

Gt. 

Impt. 

H9 

Fail. 

1 

Dec. 

’42 

F 

24 

+ 

+ 

Relief 

4/7 + 4- + + 


■ 

1 

+ 


2 

Dec. 

’42 

F 


+ 

0 

Not 

used 

1/28+ + 

0/28 

+ 


■ 

■ 

3 

Dec. 

’42 

F 

10 

+ 

+ 

No 

relief 

7/7+ + + + 

3/7 + + 



+ 


4 

Nov. 

’42 

M 

34 

+ 

+ 

Relief 

1/7+ + + 

1/7 + + + 




+ 

5 

Nov. 

’4? 

M 

35 

+ 

0 

Relief 

7/7 + + + + 

2/7 + 


+ 



6 

Nov. 

’42 

M 

25 

■ 

0 

No 

relief 

2/28 + + + + 

1/3 mos. + 


+ 



7 

Oct. 

’42 

F 

10 

+ 

+ 

Not 

used 

3/28 + + + 

3/28 + + + 




+ 

8 

Oct. 

’42 

F 

12 

0 

+ 

Relief 

1/7 + + + 

1/7 + + + 




+ 

9 

Oct. 

’42 

F. 

34 

+ 

0 

No 

relief 

2/28+ + 

0/28 

+ 




10 

Oct. 

'42 

M 

18 

0 

0 

Relief 

2/28+ + + 

1/28 + 


+ 

. .- 


11 

Sept. 

’42 

F 

17 

6 

0 

Relief 

1/28+ + + 

1/2 mos. + 



+ 



li«f. fettSfir ++ - +.imild. Srf. , n 

f vA ""T t r r o' ».cb fraction indicat, 
the interval m days, unless otherwise indicated. tU Verity L indi™b“+ maJks E ‘ h ‘ 
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Table I — Continued 


Case 

No. 

Date 

First 

Seen 

Sex 

Arc 

of 

Onset 

Fam- 

ily 

His- 

tory 

Sco- 

toma 

etc. 

Erfiot. 

Tart. 

Frequency anti Severity 

Results 

Before 

Tr. 

After 

Tr. 

Rcl. 

Gt. 

Impt 

Mod 
. Impt 

• Fail. 

12 

Sept. 

'42 

M 

22 

+ 

+ 

No 

relief 

3/7 + + + + 

1/2 mos. + 


+ 



13 

Sept. 

’42 

H 

25 

+ 

0 

Relief 

2/28 + + + + 

1/3 mos. + 


+ 



14 

Sept. 

’42 

F 

30 

0 

+ 

Relief 


3/28 + 


■ 

+ 


15 

Sept. 

’42 

F 

10 

0 

0 

Not 

used 

6/28+ + + + 

2/28+ + 


s 

+ 


16 

June 

'42 

H 

19 

+ 

+ 

Not 

used 

2/28 + + + 

1/3 mos. + 


+ 



17 

June 

’42 

F 

21 

+ 

0 

Relief 

3/7 + + + 

1/28+ 


+ 



18 

June 

*42 

F 

13 

+ 

0 

No 

relief 

1/7 + + + 

1/7 + + + 

■ 

■ 


+ 

19 

June 

’42 

M 

31 

0 

0 

Relief 

3/28 -| — | — f- 

Occas. + 


+ 



20 

May 

’41 

F 

29 

0 

+ 

Not 

used 

4/7 + + + + 

1/3 mos. + 


+ 


v 

21 

Mar. 

•41 

F 

10 

0 

0 

Not 

used 

2/28+ + + 

Occas. + 


+ 


• 


these 21 cases should have given a positive response to the histamine test. 
Not one did. The implications of this observation will be discussed later. 

Method of Treatment. Since all the cases belonged to the same group, 
the primary vasoconstrictor, the only form of treatment used was that which 
had been found satisfactory for the same group in Meniere’s syndrome, that 
is to say, nicotinic acid used for its vasodilator action. The reasons prompt- 
ing the choice of this substance as a suitable vasodilator have been fully dis- 
cussed elsewhere. 1 ’ 2 ’ 3 There also the method and routine of administration 
found most satisfactory have been fully described. 

Briefly, the routine is to give first an intramuscular injection of 25 to 35 
mg. in order to determine by the extent of the flush reaction, the individual 
tolerance of the patient, which can vary within wide limits. Estimating, 
dosage from that, a series of six or eight intravenous injections is given, 
starting with 20 to 30 mg. and rising by daily increments of 5 mg. to 50 mg. 
or such lower limit of to.lerance as may be determined. A higher dose than 
50 mg. is seldom required, and in general the dosage necessary for migraine 
patients is lower than that for Meniere patients. This may be because the 
• vascular tree of the migraine sufferer is more resilient than that of the. 
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Meniere patient. Indeed the very fact of having migraine is evidence of a 

capacity for vasodilation. , . . 

After the course of intravenous injections, the patient is taught to give 

himself intramuscular injections of such a strength (25 to 50 mg.) and at 
such intervals (daily, three weekly) as experience and the severity of the 
symptoms indicate.* At the same time tablets (50 to 150 mg. daily) are 
given. After a period which is determined by the response to treatment, the 
patient is weaned from injections and kept on a maintenance dose by mouth. 

• The reason for insisting upon injection therapy in the beginning is that it 
-has been established by experience that many patients who have not re- 
sponded to nicotinic acid by mouth have responded well when the method 
of administration has been changed to parenteral. Presumably some people 
absorb nicotinic acid from the stomach poorly or not at all. In four cases 
only, none of them very severe, have tablets alone proved sufficient from the 
beginning. 

In addition to medication, a high protem-low carbohydrate diet is recom- 
mended, and advice given as to rest and exercise and the beneficial effects on 
the vasomotor system of alternating warm and cool showers. Smoking is 
discountenanced and when possible stopped, on the grounds that migraine is 
a peripheral vascular disorder. • 

Results. The results are shown in the accompanying table. All patients 
except three have been seen or have answered a questionnaire within a month 
,of the writing of this report. The three who did not reply have been ad- 
judged on the record of their last visit. 

1. Complete relief from headaches has been obtained in two cases only, 
and over periods of six months and four months (headaches averaged pre- 
viously two a month and one a month respectively, and were only of moderate 
intensity). This is quite evidently too short a time upon which to base a 
final estimate. Indeed, it is with some misgiving that this group has been 
allowed at all, for cure is not a result which can be envisaged in migraine. 

- Because of the unchangeable constitutional background of the condition the 
most that can be hoped for is to prevent the mechanism from going into 
action so frequently and so powerfully and thus to achieve a measure of 
relief. That this measure can, however, be a considerable one will be seen 
in considering the next group. 

.2. Improvement has been obtained in 15 cases, and has been classified by 
the patients themselves as great in 10 cases and moderate in five. Eight 
suffered frequent very severe and usually incapacitating headaches, the other 
seven less frequent, less severe and seldom incapacitating headache. 

, (a) Great improvement has been obtained in four cases^of great severity 

and in six cases of moderate severity. v ' 

Two examples of the very severe group may be briefly mentioned. Case 


* The injectable nicotinic acid .used in this investifration hsc Wn /,,, 

generous supplies of which have been provided by Abbott Laboratories, Inc “ (At>b ° 
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20, a woman who had at least one incapacitating headache a week and two or 
three others less severe but enough to make work a difficulty, now has an 
occasional mild headache every two to three months. Case 12, a lawyer, had 
two or three times a month headache of such severity that he would beat his 
head against the wall, as well as numerous less severe headaches of which he 
took little account. After nine months of treatment he had no headaches 
of the severe type and only rarely a headache at all, as long as he took tablets 
regularly and an occasional injection. Only if, as has occurred once or 
twice, he commits some gross indiscretion of living, does he have anything 
in the nature of a severe headache. But, as he says himself, “You can’t 
reasonably expect the stuff to prevent a hangover !” 

Of the moderately severe group, case 19 has particular interest. He is 
a male executive who used to suffer about three fairly severe headaches a 
month which had been ascribed to allergy, on account of which certain foods 
(milk, cheese, tomatoes) had been banned. On tablets alone he has been so 
much improved that he gets no more than an occasional mild headache, in fact 
claims that he is “cured.” Moreover, he finds that now he can take .with 
impunity the foods which formerly he had to avoid. 

( b ) Moderate improvement has been effected in four cases of great 
severity, in one of moderate severity. Two of the four cases of great 
severity were in women who had daily headaches, whose lives were a misery, 
and who had come to rely largely on codein for surcease from their sufferings. 
One had been subjected to many treatments, appropriate and inappropriate. 
Both are now free of coclein, and their headaches, though still frequent, are 
from the testimony of a daily record kept by themselves, less frequent and 
less severe, and steadily diminishing. 

3. Failure. Four cases have been complete failures. No alleviation of 
symptoms has resulted, though the regime of treatment was faithfully fol- 
lowed. All are in the moderately severe class. 

Discussion 

The object of this paper is not to add yet another to the long list of 
migraine “cures,” nor to boost nicotinic acid as the final answer to the mi- 
graine sufferer’s prayers. Its object is rather to discuss the mechanism and 
classification of migraine, and a rationale of treatment which seems to offer 
hope. 

1. Mechanism and Classification 

( a ) Wolff and his co-workers have demonstrated 4 that at least in a 
portion of cases, the basic mechanism of the attack is primary vasospasm 
which produces the visual disturbances, and that the headache, though the 
more prominent symptom, is in fact only a manifestation of the secondary ' 
or reactionary vasodilation. Substantiation of this view of the mechanism' 
is to be found in the following observation. One of the patients (No. 3) 
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included in this report started to develop at / :10 p.m a visual disturbs 
which on the basisof experience, presaged a severe and incapacitating hea 
ache. ’ It was possible to give her within 20 minutes of the onset an mt . - 
venous injection of 75 mg. of nicotinic acid. The flush reaction even from 
this large dose was very mild. In five minutes the scotoma began to dimmish 
and in 30 minutes it had disappeared. She went to bed and to sleep, without 
narcotic, and woke next morning with a slight headache which did not 
prevent her work as a writer. On other similar occasions she had experi- 
enced a much longer period of scotoma and an entirely incapacitating head- 
ache on the following day. _ . 

(b) Other observers maintain that the manifestations of migraine are 
to be ascribed to an exudative diathesis or allergy, that is to say, in vascular 
terms, to a primary vasodilator mechanism. There is abundant clinical 
evidence to support this view of the causation of migraine attacks in at least 
a proportion of the cases, though the size of that proportion tends to vary 
with the degree of enthusiasm of the proponent. 

Each school of thought maintains its own view to the exclusion of the 
other — the vasospastic school scoffs at allergy, the allergists at vasospasm. 
But what if both are right? What if the syndrome known as migraine may 
be produced by two different mechanisms? What if both these mechanisms 
are accepted? There is good evidence for each. In that case, there is ad- 
mitted for the migraine syndrome the identical dual mechanism which the 
writer has shown to be valid for Meniere’s syndrome. 

These two groups can be differentiated by means of the histamine skin 
test, at least in patients exhibiting the features of Meniere’s syndrome.* If 
the basic mechanism of migraine and of Meniere’s syndrome is the same, it 
would be expected that the histamine skin test would be equally effective in 
both conditions. ' Yet, as has been said, in this series ol 21 cases none showed 
a positive response to histamine when at least five would have been expected 
to do so if the proportions of the two groups were the same in the two con- 
ditions. Why the discrepancy? 

T-he reason may not be so far to seek. Obviously the numbers involved 
'D this investigation are too small to warrant the drawing of any far-reaching 
conclusions. Nevertheless, the fact that not one of these 21 cases of un- 
complicated migraine belonged to the primary vasodilator group, whereas 
in cases associated with Meniere manifestations almost half of the total ( 10 
out of 22) belonged to this group, suggests that where a primary vasodilator 
mechanism is at work its effects are more widespread than those of a primary 
vasoconstrictor mechanism. Whereas vasospasm tends to be a local phe- 
nomenon and, therefore, to present symptoms confined to one locality, in the 


* Xt n l us t not be assumed from what has been said that the histamine skin 
a saftsfartnrv wnpral r .. , * 


test serves 


knm™ a !iw ry general test for protein sensitivity, for it does not. Many patients with 
Known allergies, seasonal; hay fever for instance, have been tested and. found £ „ 

normal response to histamine. The biochemical implications of the test are not vpt^i 3 
its practical value, however, has been proved. n0t as > et cIe ar; 
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case of migraine to the region of the calcarine fissure, vasodilation on the 
other hand tends to be a more widespread phenomenon and might, therefore, 
be expected to affect other areas as well as the calcarine and even other ad- 
jacent organs as well as the brain, such as the labyrinth. It is -commonly 
claimed that this is the explanation for the sensory, motor, aphasic and oph- 
thalmoplegic phenomena that are occasionally associated with migraine. It 
would be of more than passing interest to determine the reaction of such 
cases to histamine. The opportunity to do so unfortunately has not so far 
presented itself to the writer. 

However that may be, it would seem, as far as the limited observations 
contained in this paper go, that classical uncomplicated migraine is usually if 
not always a primary vasospastic phenomenon confined to, or at least mainly 
manifested in, the calcarine area and followed by a secondary vasodilation 
of intra- or extradural vessels which produce the headache. 

Put another way, the clinical evidence presented here is against the com- 
mon concept of a primary vasodilator mechanism as exemplified by allergy 
as a causative factor in uncomplicated migraine. Theoretically, this is what 
might be expected, since it is difficult to conceive of an exudative process as 
being sharply localized. As Wilson says “If oedema really causes the visual 
symptoms it should cause much more at the same time.” 7 Perhaps it does. 

It looks as if once again similarity of symptoms has led to the grouping 
under one name of two or more pathologically diverse conditions. Periodic 
headache is not necessarily migraine, nor is it due to any single cause. It 
may on the contrary be the result of such diverse conditions as vasospasm, 
allergy, exudative diathesis or endocrine disturbance. Unfortunately, mi- 
graine is too often used loosely to cover all these and others too. Hence, 
much of the confusion and the multitude of “curses.” 

2. The Rationale of Treatment with Nicotinic Acid. This refers only 
to the primary vasoconstrictor group, in which the postulated mechanism is 
a primary vasospasm which produces scotoma, a secondary vasodilation which 
produces headache. The rationale for the use of nicotinic acid is that, by 
attacking the primary mechanism with a vasodilator drug, the onset of head- 
ache may be prevented, that even in time the mechanism may be overcome. 
This seems a more rational procedure than to wait for the secondary vaso- 
dilation to produce the headache, and then to treat that with vasoconstrictor 
drugs such as ergotamine tartrate which, whatever their immediate effect 
upon the headache may be, must and do tend to increase and perpetuate the 
underlying vasoconstrictor mechanism. It was this £ame reasoning, which 
actuated Engle and Evanson in their use of potassium thiocyanate, 5 another 
vasodilator drug. 

That the reasoning is sound is indicated by the results obtained both with 
potassium thiocyanate 5 ’ 0 and with nicotinic acid as reported here. Both are 
vasodilators and both are at least partially effective in a large proportion of 
cases. Nicotinic acid has this advantage over potassium thiocyanate, that 
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it is less potentially dangerous. It has the disadvantage that to obtain satis- 
factory results, parenteral therapy is usually necessary. Neither, however, 
lias yet been used enough to decide between them. The use of both is em- 
pirical in the sense that they attack not the basic cause of the vasospasm, 
which remains conjectural, but only the effect. Nevertheless, in the present 
state of knowledge, both drugs would seem to merit more extensive trial. 

Summary 

1. The results of the treatment of 21 cases of vasospastic migraine with 
nicotinic acid are described. 

2. The mechanism of the migraine syndrome and its possible grouping is 
discussed, with observations on the results of the histamine skin test in this 
condition. 

3. The rationale for the treatment of migraine with nicotinic acid and 
with potassium thiocyanate is considered. 
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SPONTANEOUS MEDIASTINAL EMPHYSEMA * 

By Henry Miller, Captain, Medical Corps, A. U. S. 


Mediastinal emphysema is not a rare condition and has been recognized 
clinically for more than a century. McGuire and Bean, 1 in a comprehensive 
review of the literature prior to 1939, attribute to Laennec the original de- 
scription of curious grating sounds and bubbling raies during respiration as 
diagnostic signs of subpleural and interlobar emphysema of the lungs. Ham- 
man 2 points out that even before Laennec physicians had recognized the 
occurrence of interstitial emphysema of the lung by noticing subcutaneous 
emphysema about the neck following trauma to the chest and after over- 
distention of the lungs by violent effort. Pneumomediastinum has been re- 
ported secondary to operations on the throat, thyroid, esophagus, lung, and 
abdomen; following traumatic injury of thorax, rupture of an abdominal 
viscus and perforation of the esophagus by foreign bodies. It has also been 
recorded as a complication of artificial pneumothorax, pneumoperitoneum, 
intubation in children, difficult childbirth; severe exertion and in such dis- 
eases as influenzal bronchopneumonia, croup, pertussis, diphtheria, bronchial 
asthma, and pulmonary tuberculosis. 

Muller, 3 in 1888, described certain characteristic physical signs indicative 
of pneumomediastinum: namely, the presence over the precordium of bub- 
bling crepitations synchronous with the heart beat, the disappearance of 
cardiac dullness and appearance of subcutaneous emphysema. Since then 
other investigators 4 ’ B ’ 7 have pointed out the diagnostic significance of the 
peculiar sounds and the mechanism of their production. It was,, however, 
Hamman who first called attention of the medical profession to the clinical 
picture resulting from the spontaneous occurrence of mediastinal emphysema. 
As a result of his work there has been a considerable revival of interest in 
this subject. The literature now contains reports on the clinical features and 
pathologic physiology which have greatly increased our knowledge of its 
various aspects and contributed toward its recognition. This recognition in 
most cases is not difficult when the distinctive sounds heard over the heart 
and the roentgenographic evidence of air in the mediastinum are present. 

Hamman, 8 in 1934, reported in detail three cases of mediastinal emphy- 
sema and gained the first widespread recognition for the condition to which 
his name is often applied. In 1937 he added four additional- cases and 
omitted one of those previously reported in which the condition occurred 
following irrigation of a maxillary sinus. 2 -The same year, Scott 0 reported 
two cases and called attention to the fact that the pain may simulate that of 
angina pectoris.' In 1939 Hamman 10 added another to his series. Since 

* Received for publication January 31, 1944. 

From the Medical Service, 333 Station Hospital, A.P.O. 827, United States Army. 
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then additional cases have been reported by McGuire and Bean , 1 Morey and 
Sosman , 11 Wolfe , 12 Matthews , 12 Pinckney,” Cakhvell, 1 " Styron, ' Miller, ' 
Murphy and Zeis, is Griffin, 1J Lintz , -0 Greene, and Adcock. 

One of Scott’s 9 cases in which the emphysema came on at the end of 
a hundred-mile cycle race, one reported by Greene,* and another by McGuire 
and Bean 1 in which the condition came on during childbirth, Wolferth and 
Wood’s 22 patient in whom the symptoms came on during a wrestling match, 
and Lister’s case 23 in which the chest roentgenograms, pleural effusion, and 
treatment suggested pulmonary tuberculosis should probably not be con- 
sidered as true cases of spontaneous mediastinal emphysema. 

In this paper we wish to add four more to the growing number of cases 
of spontaneous mediastinal emphysema which have been reported. The 
particular interest which attaches to our third and fourth cases is derived 
from the demonstration of an associated spontaneous pneumothorax. 


Case Repouts 


Case 1. A white male, aged 23. was admitted to the hospital on April 4, 1943, 
complaining of substernal discomfort. He dated the onset of his illness to April 2 
when, while lying quietly in bed, he developed a sudden aching pain in the left chest, 
localized at the level of the third interspace in the midclavicular line. The pain was 
mild and did not prevent the patient from falling asleep. He attributed it at the 
time to indigestion, having eaten a hamburger two hours -previously. He stated that 
he had not overexerted himself that day and did not feel tired although he had 
played two rounds (36 holes) of golf. He felt well the next day, although he again 
noticed the pain in the left chest that night while lying in bed. About 10 a.m. the next 
day while walking to the golf course, the pain reappeared with the same intensity, 
but extended toward the midsternum. At the third golf hole, the pain suddenly became 
worse and was described as a “heavy gas pain that wanted to be relieved.” The pain 
was worse on deep inspiration, did not radiate toward the shoulders, arms or back and 
persisted until the patient arrived at the admitting ward. 

Physical examination revealed a well-developed young adult who did not appear 
acutely ill. There was no evidence of dyspnea, orthopnea or cyanosis. Examination 
of the eyes, ears, nose and throat revealed no abnormalities. Ophthalmoscopic ex- 
amination revealed normal discs, retina and vessels. The trachea was medial and 
thyroid gland not palpably enlarged. There was no evidence of subcutaneous emphy- 
sema of the neck or chest wall. The lungs were resonant to percussion, the breath 
sounds vesicular, voice sounds normal, and no rales were heard. The area of cardiac 
• dullness was not enlarged, the outermost border extending 7 cm. to the left of the mid- 
sternal line in the fifth interspace. The sounds were distant, but of good quality. 
The second aortic sound was equal to the second pulmonic sound. No murmurs were 
eard. Over the entire precordium there were heard loud, crunching, crackling 
sounds more marked in systole, but also audible in diastole. These sounds were most 
evi ent over the sternum and left border of the heart and were not influenced by 
respiration or position. The patient stated that he could feel “noises in his chest” 
when the stethoscope was pressed against the precordial region. The heart rate 
was SO per minute, and the rhythm was regular; arterial pressure 126 mm H> 

jstohe and /8 mm. diastolic. The abdomen was soft and no organs nor masses 


felt. 


were 


■iT>TTrtSl U, ?/ ati T .f " “ som ' discomfort substernally but Han, man's 
S “ d,mm,shcd “d heard during full inspiration. A few 
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crepitations were still audible on the fifth hospital day and then disappeared. The 
patient’s course was afebrile. 

Laboratory Data. Urine: acid, clear, specific gravity 1.020, no albumin, sugar, 
cells or casts found. Blood : red blood cells 4,850,000 per cu. mm. ; hemoglobin 90 
per cent (Newcomer) ; white blood cells 7,250 with 80 per cent polymorphonuclears 
and 20 per cent lymphocytes. The blood sedimentation rate (Westergren) was 
21 min. after 45 minutes and 14 mm. on the third hospital day. Three stool speci- 
mens were negative for ova, parasites and occult blood. Electrocardiogram: sinus 
rhythm, rate 74 per minute, auriculoventricular conduction time 0.14 second. The 
QRS complexes 0.10 second, normal axis deviation. The T waves were high and 
upright in all leads and lead CF 4 was normal. 

Roentgenograms revealed clear lung fields and a normal cardiovascular silhouette. 
There was no evidence of air in the mediastinum or in the soft tissues of the neck 
in the P-A or oblique views. There was no roentgenographic evidence of air in the 
retroperitoneal tissues. 

Case 2. A white male, aged 21, was admitted to the hospital on May 8, 1943. 
He dated the onset of his illness to the previous evening when he drank half a pint 
of gin. Shortly thereafter he became nauseated and vomited several times. He 
continued to feel nauseated and vomited all that night and the next morning. He 
was unable to retain even water and about noon he developed numbness about the 
lips, hoarseness, sore throat and stiffness of the muscles of both hands. The vomiting 
gradually subsided and had ceased by the time the patient was admitted to the hospital 
at 4 p.m. At 8 :30 p.m. while sitting quietly in bed, the patient took a drink of water 
and suddenly developed a sharp pain along the left costal margin and in the epi- 
gastrium which extended upward to the level of the second left rib. Within a few 
minutes it localized in the substernal region and he became conscious of palpitation, 
fluttering of the heart, and shortness of breath. The pain did not radiate but. was 
worse on deep respiration and swallowing. He was also conscious of pain on both 
sides of the neck when he turned his head to either side. He felt hot, nervous, and 
perspired profusely. There was no history of any preceding respiratory infection 
or cardiovascular symptoms. 

Physical examination revealed no abnormalities of the head, eyes, ears, nose or 
throat. Ophthalmoscopic examination revealed normal discs, retina and vessels. 
The thyroid gland was not enlarged and the trachea was medial. The , soft tissues 
in both supraclavicular spaces were crepitant with infiltrated air. This was more 
marked on the left side where the subcutaneous crepitus extended from the anterior 
border of the left trapezius muscle to the angle of the jaw and do^vn to the left 
clavicle. In the midline, crepitus was felt from the sternal notch, to the level of the 
thyroid cartilage. On the right side, it was felt for a distance of 2 inches above the 
right clavicle. The lungs were resonant to percussion, the breath sounds vesicular, 
voice sounds normal and no rales were heard. There was no evidence of pneumo- 
thorax by physical examination. The point of maximum impulse of the heart could 
not be felt and the area of cardiac dullness was not determined, the dullness being 
replaced by a markedly liyperresonant percussion note. The sounds were distant. 
The rate was 88 per minute and rhythm was regular. No murmur was heard. Over 
the entire precordium and from the right mid-sternal line to the left anterior axillary 
line, peculiar, loud, crunching, crackling sounds were heard. They were systolic in 
time and were loudest during full inspiration. The arterial pressure was 132' mm. 
Iig systolic and 80 mm. diastolic. The abdomen was soft, and no organs or masses 
were felt. There was no /Costovertebral angle tenderness. 

The next day, the patient still complained of discomfort under the sternum and 
pain along both sides of the neck especially on chewing movements of the jaw and on 
swallowing. The subcutaneous emphysema disappeared in 72 hours . and Hamman’s 
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sign in six days. The temperature on entry was 99.2° F., 98.8° for the first three 
days, then remained normal. 

Laboratory Data. Urine: acid, clear, specific gravity 1.024, no albumin, sugar, 
cells or casts found. Blood : erythrocytes 5,050,000 per cu. mm. ; hemoglobin 100 per 
cent (Newcomer) : white blood cells 9,200 with 70 per cent polymorphonuclears, 26 
per cent lymphocytes and 4 per cent eosinophiles. The blood sedimentation rate 
(Westergren) was 8 mm. after 45 minutes. Three stool specimens were negative for 
ova and parasites. Electrocardiogram: sinus rhythm, rate 83 per minute, auriculo- 
ventricular conduction time 0.14 second. The QRS complex 0.06 second, slight left 
axis shift. The T waves were high and upright in all leads and lead CF 4 was normal. 

Roentgenograms revealed fairly extensive emphysema in the soft tissues on both 
sides of the neck, extending into the superior mediastinum (figure 1). In the P-A 
and oblique views, no pneumomediastinum could be demonstrated. 
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Fig. 1. Roentgenogram of the chest. The arrows indicate the air in the soft tissues of the 
neck extending from the superior mediastinum. 
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upper respiratory infections. About July 20 and again in the latter part of August, he 
had developed pain in his right chest similar to that which he now had on the left 
side. Both of these subsided within a few hours. There were no symptoms referable 
to the gastrointestinal or genitourinary systems and nothing in his familial, past or 
systemic history to suggest a diagnosis of tuberculosis. 

Physical examination revealed a well-developed adult who did not appear acutely 
ill. The pharynx was moderately injected. Chest expansion was slightly limited 
on the left side, the percussion note was hyperresonant and the breath sounds and 
voice sounds were diminished on the left side. No rales were heard. By percussion, 
the heart was normal in size and position. The heart sounds were distant, the rate 
68 per minute, the rhythm regular, and no murmurs were heard. Over the lower 
left border of the sternum, there were audible “peculiar scratching, crackling sounds” 
in both systole and diastole, loudest in full inspiration. The arterial pressure was 
120 mm. Hg systolic and 68 mm. diastolic. The abdomen was soft and no organs or 
masses were felt. 

The patient’s course in the hospital was afebrile. The pain disappeared within 
24 hours and except for a slight cough, he was asymptomatic thereafter. Hamman’s 
sign was audible on October 17 and 19 and then disappeared. He was discharged 
November 9, 1940. 

Laboratory Data. Urine: amber, clear, acid, specific- gravity varied between 
1.012 and 1.020; no albumin, sugar, casts or cells were noted. Blood: erythrocytes. 
4,180,000 per cu. mm. and hemoglobin 80 per cent. On entry, the white blood cells 
were 16,040 with 89 per cent polymorphonuclears, 1 per cent eosinophiles and 10 per 
cent lymphocytes. On October 16 it was 9,320 and on October 17, 5,920 with 72 per 
cent polymorphonuclears, 1 per cent basophiles and 27 per cent lymphocytes. The 
Wassermann and Kahn blood reactions were negative. Several smears were negative 
for malaria. The blood non-protein nitrogen was 35.1 mg. per cent and fasting 
blood sugar 96.0 mg. per cent. Thirteen examinations of the sputum were negative 
for tubercle bacilli. 

On October 16* radiographic examination revealed a partial pneumothorax on 
the left side. There was approximately 35 per cent collapse of the left lung. The 
heart and lungs were otherwise essentially normal. On October 24, roentgenographic 
examination revealed partial reexpansion of the left, lung with approximately. 20 per 
cent collapse remaining. A film on October 31 revealed complete reexpansion of 
the left lower lobe with slight compression of the left upper lobe by pneumothorax. 
There was no evidence of fluid and no parenchymal abnormalities noted. A film on . 
October 31 revealed complete reexpansion of the left lung. Another film on Novem-, 
her 20 was normal. 

Case 4. A white soldier, aged 23, was admitted to the station hospital on Decem- 
ber 13, 1943, complaining of pain in the left chest. He dated the onset of his .present 
illness to 11 a.m. on the day of admission when, while walking down the road, he 
suddenly developed a sharp constricting type of pain over the left breast. The pain 
rapidly became worse over a period of 10 minutes and then rapidly subsided to be 
replaced by an aching pain just below the costal margin and in the supraclavicular 
region of the left chest. This pain was accentuated by any attempt to take a deep 
breath. A few minutes after the onset of the pain, he became short of breath. This 
was described as an inability to take a deep breath and lasted approximately 20 
minutes. Both the pain and dyspnea were increased during the slight exertion of 
getting into the ambulance, but disappeared shortly after he resumed, a recumbent 
position and did not recur. On December 10, the patient had developed a chest cold 
manifested by a slight, hacking, non-productive cough without any associated chest 
pain. He still had a slight cough at the time of entry. There was no history of 
familial tuberculosis, no personal history of hemoptysis, night sweats, fever or chill 
and he had gained approximately 10 pounds in weight during the past year. 
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Physical examination revealed a tall, fairly well -developed young male^ in no 
respiratory distress. The skin was clear and tanned. There were no abnormalities of 
the head, eyes, ears, nose or throat. The trachea was slightly deviated to the right side. 
Respiratory excursions of the left side of the chest were moderately diminished. 
Tactile fremitus was diminished over the entire left chest and percussion note was 
hyperresonant with extension of the hyperresonant note to the lowest position of the. 
pleural space. The breath sounds and vocal fremitus were absent over the involved 
lung anteriorly and posteriorly. No rales were heard. The area of cardiac dullness 
was replaced by a hyperresonant percussion note and the right border could not be 
detected by percussion. The sounds were somewhat distant. The second pulmonic 
sound was louder than the second aortic sound. The rhythm was regular, the rate 
was 72 per minute and no murmurs or adventitious sounds were heard. The arterial 
pressure was 136 mm. Hg systolic and 80 mm. diastolic. The abdomen was soft and 
no organs nor masses were felt. 

On December 19 the patient reported that he beard “peculiar sounds” in his left 
chest, and on December 21 the hospital radiologist, Captain Jerome L. Marks, re- 
ported the presence of air in the mediastinum. However, careful examination failed 
to reveal any change in the physical signs until the morning of December 22, when 
the typical crackling, crunching sounds were heard over the lower one-third of the 
sternum. These sounds were high pitched, present in systole and diastole, and were 
best heard with the patient in the upright position and in full expiration. The 
patient’s course in the hospital was afebrile and asymptomatic. Hamman’s sign per- 
sisted until January 6, but varied greatly in intensity and quality on different days. 

Laboratory Data. Urine: acid, clear, specific gravity 1.012, no albumin, sugar and 
an occasional white blood cell per high power field. Blood: erythrocytes 5,150,000 
per cu. mm.; hemoglobin 95 per cent (Newcomer) ; white blood cells 9,700 with 78 
per cent polymorphonuclears and 22 per cent lymphocytes. The blood sedimentation 
rate (Westergren) was 5 mm. after 60 minutes. 

An electrocardiogram on December 14, revealed a sinus mechanism with a rate 
of 64 per minute and an A-V conduction time of 0.18 second. The QRS complexes 
measured 0.08 second and the T waves were upright and normal in all leads. 

Radiographic examination of the chest on December 13 revealed the presence 
of a left pneumothorax with approximately 50 per cent collapse of both lobes. There 
was a slight shift of the mediastinal structures to the right. On December 20 (figure 
2) radiographic examination of the chest revealed approximately 35 per cent pneumo- 
thorax in the left thoracic cavity. There was still evident a slight shift of the 
mediastinal structures to the opposite side. There was also present a small collection 
of air between the pleura of the left lung and the cardiac silhouette in the region of 
the arc of the pulmonary artery and left auricle, indicative of mediastinal emphy- 
sema. On January 2 the left lung had completely reexpanded and there was no evi- 
dence of any parenchymal lesion. 


Pathologic Physiology. The probable explanation of - the genesis of 
spontaneous^mediastinal emphysema is contained in the series of experiments 
o Macklin. By artificially increasing the intrapulmonary pressure in a 
obe of the lung of cats and other animals, he was able to demonstrate that 
t e air enters the perivascular sheaths of the finer branches of the pulmonary 
vessels, presumably through the numerous minute ruptures in the walls' of 
ie alveoli. As the increased intrapulmonary pressure continues, the small 
ubbles of air coalesce into large ones as they move toward the root of the 

the S ronf°n-f S l th f artlfi . daI1 y P rodu ced channels in the vascular sheaths. At 

f the lung, the air bubbles may merge into large blebs which can 
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impede the pulmonary circulation. Further leakage causes these blebs to 
break through into the mediastinum. At times, the air in the perivascular 
sheaths may extend into the adjoining connective tissue and dissect a path- 
way toward the pleura where it forms a subpleural bleb, particularly in the 
region of the root of the lung. Rupture of this bleb may occasionally 
produce a pneumothorax. 



Fig. 2. Roentgenogram of the chest showing pneumothorax on the left side and an area 
of lessened density due to mediastinal emphysema. 

The paths of extension of air in the mediastinum have been made the 
subject of special study by Ballon and Francis 25 and more recently by 
Macklin . 24 The air tends to follow with predilection the fascial planes, par- 
ticularly the sheaths surrounding blood vessels. It may spread upward into 
the root of the neck, the face, axilla, anterior chest wall and arms. It is 
possible for it to dissect up along the sides of the trachea to the floor of the 
mouth extending under the base of the tongue which becomes elevated. It 
may extend forward between the parietal pleura and pericardium to appear 
as blebs overlying the heart, laterally into the opposite lung and downward 
into the retroperitoneal space where it may outline the kidneys, ureters and 
r'ena] vessels. * " ... 
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Diagnosis. Clinically, the spontaneous type of mediastinal emphysema 
described by Harnman is characterized by the sudden development of pain m 
the chest in the absence of any antecedent trauma or unusual effort. The 
location and severity of the pain vary a great deal in different cases, de- 
pending largely on the degree of distention of the mediastinal tissues. It 
is usually described as severe, sharp, and stabbing although it may be. mild, 
dull and aching in character. Occasionally there may be no associated pain .* 1 
Not infrequently pain in the left chest precedes the precordial pain. This 
has been attributed to interference with the blood flow in the pulmonary 
vessels of the lung by the pressure of air bubbles in the perivascular sheaths. 
The pain may radiate to the upper midback, shoulders, neck and occasionally 
down the left arm as it does in angina pectoris. There is also at times a 
pressure sensation under the sternum, and the patient may complain of pain 
on deep breathing, on swallowing, or on movement of the head. The duration 
of the pain is very variable, lasting from several hours to several days. Its 
character and radiation have at times led to the erroneous diagnosis of 
coronary occlusion. Macklin suggests that this radiation is due to pressure 
on the coronary vessels through both layers of the pericardium whereas Scott 
believes it is due to pressure of the mediastinal air on the aorta and sur- 
rounding tissues. 

The patients frequently prefer certain positions in which the 'pain is 
decreased. Dyspnea, cyanosis, and orthopnea may occur but are not char- 
acteristic of the spontaneous cases of mediastinal emphysema. In uncom- 
plicated cases there is no clinical evidence of serious constitutional disturbance. 
Occasionally the temperature may be elevated for the first few days, but the 
blood pressure, white blood counts, sedimentation rate and electrocardiogram 
are usually within normal limits. 

The demonstration of air in the subcutaneous tissues of the neck and 
anterior chest wall by palpation is diagnostic. The area of cardiac dullness 
is often diminished or completely obliterated, being replaced by a hyper- 
resonant percussion note. 

The pathognomonic sign of mediastinal emphysema is the peculiar sound 
heard over the pericardium on stethoscopy and sometimes even with the 
unaided ear. It has been variously described as crunching, crackling 
popping, clicking, tapping, snapping, crepitant, etc., and is synchronous with 
the heart beat. Ihis has been termed Hamman’s sign and attributed by 
him to the action of the heart on air between the anterior parietal pericardium 
- and the chest wall. Macklin’s experimental studies -corroborated this clinical 
impression. When he removed the sternum in his experimental animals, a 
froth of bubbles was found over the parietal pericardium. The sound has 
been likened to the “squeak of a leather saddle,” “rubbing two inflated hal 
loons together,” “crackling of cellophane,” etc. Changes in position and 
phase of respiration may cause .a change in the intensity of the noises It is 
usually heard during systole but may also be heard during diastole. ’ 


1006 


HENRY MILLER 


Pneumothorax was present in some of the reported cases of mediastinal 
emphysema. It is usually small and not detected except by roentgenograms 
of the chest. Pneumoretroperitoneum is very common in experimental ani- 
mals and has been reported following traumatic emphysema in man. In 
Adcock’s case , 21 the retroperitoneal emphysema was quite extensive, and 
the air could be felt in the pararectal tissues by digital examination. The 
condition was also suspected in one of Griffin’s cases in whom upper ab- 
dominal pain, an area of tympany in the left upper abdomen and tenderness 
over this area rvere present. 

Roentgenographic demonstration of air in the mediastinum is diagnostic. 
In the anteroposterior view only the outlying pockets of air may be seen, 
so that lateral and oblique views should also be taken.' In the antero- 
posterior view, a sharp line running parallel to the outer wall of the medi- 
astinum in the presence of a pneumothorax may be detected. In the lateral 
and oblique views, air may be visible between the heart and the anterior 
chest wall or in the posterior mediastinum. In rare cases when the air does 
not extend forward around the heart, Hamman’s sign may be absent and the 
roentgenographic evidence of air in the mediastinum ma) r be decisive. Air 
may also be detected in the subcutaneous tissues of the neck and in the 
retroperitoneum. 

In the differential diagnosis, coronary, occlusion, pericarditis, dissecting 
aneurysm and pulmonary embolus must be considered. These can usually 
be differentiated by physical examination, roentgenographic -examination of . 
the chest and electrocardiography. 

Treatment is symptomatic and the prognosis, in general, is excellent. 
Resorption of air from the mediastinum is rapid when the point of entry is 
closed. It is possible that in the future some of the complications occurring 
in experimental animals may develop in man. If a large amount of air 
should escape from the lung, the pressure in the mediastinum could produce 
circulatory embarrassment and necessitate active treatment such as the in- 
duction of an artificial pneumothorax or incision to allow the air to escape 
externally. Infection from the alveoli along false channels may produce 
pneumonia and even mediastinitis. 

Discussion 

There is increasing evidence that the syndrome under discussion occurs 
more frequently than the number of reported cases indicate. ' The cases ' 
presented conform closely to the previously established criteria for diagnosis. 
The most constant feature is the peculiar and distinctive sound heard over 
the heart synchronous with -its contractions.- In the majority of reported 
cases, no definite evidence of pulmonary disease has been, demonstrated. 
Macklin has suggested that small areas of atelectasis, by causing over-disten- 
tion of the surrounding alveoli, may lead to escape of air into the perivascular 
sheaths. No such areas of atelectasis could be demonstrated in the roent- 
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venograms of any of the four cases. However, the author has recently 
seen a case in which this was undoubtedly the mechanism of production ol 
mediastinal emphysema. This patient was seen after he had recovered from 

his acute illness. 

Case 5. A white male, aged 21, was admitted on March 22, 1943, with the 
diagnosis of chronic, bilateral, follicular tonsillitis. On March 23, 1943, a bilateral 
tonsillectomy was performed under 1 per cent novocaine anesthesia. At 1 .3U a.m. 
on March 24, the patient was seen by a physician because of severe precordial pam, 
cyanosis, and cough productive of frothy, brownish-red sputum. On examination, 
the patient was dyspneic, cyanotic and in marked distress. 1 he trachea was deviated 
to the right side, dullness to percussion and absent breath sounds were elicited ovei 



Fig. 3A. Roentgenogram of the chest taken March 24 revealing massive atelectasis of the 
right lung with shift of the mediastinal contents to the affected side. 


the right middle and lower lobe. The area' of cardiac dullness was displaced to the 
right and the basal heart sounds were best heard below the right clavicle. Over the 
third rib and interspace parasternally there was audible a peculiar sound described bv 
various observers as a "clicking sound suggestive of a pericardial rub,” “a high-pitched 
pleuro-pericardial friction rub,” and a “pericardial friction rub.” The temperature 
rose to 102° F. The leukocyte count was 25,600 with 85 per cent polymorphonuclears 
and 15 per cent lymphocytes. A roentgenogram of the chest taken March 24 (figure 
3A) revealed marked retraction of the trachea, mediastinum and heart toward the 

om - T n! C r ire ri ? ht lun * was atelectatic and the diaphragmatic shadow 
'■ obliterated. The diagnosis was massive atelectasis of the right lung ” An electro 

.. ca rdiogram revealed right axis shift, and flattening of the T waves in all leads. 
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On March 24, under 5 per cent novocainc spray anesthesia, a rubber catheter was 
inserted in the trachea and a large amount of mucopurulent material was aspirated 
by suction with marked clinical improvement. The next day, the procedure was re- 
peated and some more mucopurulent material was aspirated from the right main 
bronchus. On March 25, the roentgenogram of the chest (figure 3B) revealed that 
the heart and mediastinum had returned to their normal position and the right lung 
was almost completely aerated. Incidentally, the presence of subcutaneous emphysema 
on both sides of the neck was reported. At this time, the air in the subcutaneous 
tissues of the neck was detected clinically and a note was made that the patient com- 
plained of severe pain in the neck. The subcutaneous emphysema slowly disappeared 



Fig. 3B. Roentgenogram on March 25 shows reexpansion of the right lung with the 
presence of subcutaneous emphysema on both sides of the neck. 

and the patient improved rapidly. Roentgenograms of the chest on March 29 and 
April 4 were normal, and an electrocardiogram on April 1 was also within normal 
limits. 

The findings in this case can be explained by overdistention of the left 
lung following postoperative massive atelectasis of the right lung. The 
alveolar ectasia in the left lung permitted the air to escape into the peri- 
vascular sheaths and lead to mediastinal and subcutaneous emphysema. The 
careful pathologic study by Fisher and Mackliri 26 of a child with foreign 
body atelectasis of the lung supports this theory of the mechanism of forma- 
tion of mediastinal emphysema. 

Although it is now generally appreciated that spontaneous pneumothorax 
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may occur in the absence of any preexisting pulmonary disease, the etiology 
of the condition is still obscure. One of the most commonly accepted 
theories is that of rupture of emphysematous blebs occurring on the surface 
of the pleura. In his experimental animals, Macklin noted the penetration 
of air from the perivascular sheaths into the connective tissue and eventually 
to the pleura where it formed a subpleural bleb. More commonly however, 
pneumothorax was due to the escape of air from the mediastinum. He was 
able to demonstrate that the air reaches the pleural cavity via a tear in the 
mediastinal wall. He was able to force air from the mediastinum into the 
pleural cavity, but by increasing the intrapleural pressure after induction of a 
pneumothorax, he was never able to get air to penetrate the mediastinum. 

Hamman suggests that his mechanism — rupture of air from the medi- 
astinum into the pleural cavity — is a better explanation for the development 
of some cases of benign spontaneous pneumothorax than the theory of a rup- 
tured subpleural bleb. Physiologically, the pneumothorax may be beneficial. 
By collapsing the lung, it stops further leakage of air into the vascular 
sheaths, relieves the pressure on the mediastinal structures and frees the cir- 
culation in the lungs. 

It is of interest that the pneumothoraces present in cases 3 and 4 were 
large enough to be detected on physical examination. Usually they are de- 
tected only by radiographic examination of the chest. As in previously de- 
scribed cases, the pneumothoraces were on the left side. Hamman predicts 
that in the future, they will probably be found on' the right side as well. 

In each case the diagnosis was made by detection of the typical sounds 
over the heart. As has been pointed out previously, these sounds may show 
great variation in intensity and quality during the course of the condition. 
They may be detected some time after the appearance of spontaneous 
pneumothorax and may last for several weeks. 

Summary 

The literature regarding the clinical picture and pathologic physiology 
of spontaneous mediastinal emphysema has been reviewed. Four additional 
cases illustrating the essential clinical picture of the syndrome are reported. 
In two of these, an associated spontaneous pneumothorax was demonstrated. 
Another case report of mediastinal and subcutaneous emphysema following 
atelectasis of the lung lends further support to Macklin’s theory as to the 
underlying mechanism of spontaneous mediastinal emphysema. 
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SPONTANEOUS PNEUMOTHORAX: A REPORT OF 
THREE UNUSUAL CASES * 

By Alfred Goldman, M.D., F.A.C.P., and Harold Roth, M.D., 

St. Louis, Missouri 


Recently there were encountered on the Ward Service of the Barnes 
Hospital three patients with spontaneous pneumothorax, each of whom ex- 
hibited complications which seemed of sufficient interest to us to warrant 
reporting. The first patient was a 51 year old man with congenital cystic 
disease of the lung. Treatment in this case proved to be of particular in- 
terest. The second patient suffered a spontaneous pneumothorax with 
complete atelectasis of the left upper lobe. This complication has been re- 
ported only once before. The third patient had a spontaneous hemopneumo- 
thorax with recovery followed two months later by a spontaneous pneumo- 
thorax. It has generally been assumed that the occurrence of spontaneous 
pneumothorax after hemopneumothorax is impossible because of the forma- 
tion of adhesions. Although the cases present unrelated aspects of spon- 
taneous pneumothorax, it was decided to group them together for the sake 
of brevity. 


Case Reports 

Case 1. M. B., a 51 year old Polish barber, entered Barnes Hospital August 1, 
1942. His past history was significant in that between the ages of 26 and 28 he 
worked in a copper mine tunnelling through quartz. At this time he began to cough 
up sputum flecked with black particles. At the age of 32 he stated that he was found 
to have syphilis for which he received apparently adequate treatment. The patient 
then felt well until the age of 41, when he developed attacks of shortness of breath. 
These would last up to two hours and come as often as every two weeks to two 
months. At the age of 45, he had an attack of dyspnea lasting three weeks and 
associated with severe pain in the right side of the chest. 

The patient’s present attack of dyspnea began two weeks prior to his admission 
and was the most severe attack that he had experienced. He stated that he had a 
moderate cough, productive of a tablespoonful of gray, black flecked sputum a day, 
and a dull pain in the right chest, for the past six months. 

Physical Examination. Temperature 38.4° C. Pulse 100. Respirations 28. 
Blood pressure 124 mm. Hg systolic and 94 mm. diastolic. The patient was markedly 
orthopneic, dyspneic, and moderately cyanotic. The important physical findings were 
limited to the chest. The trachea was deviated to the left. There was slight lag 
of the right side of the chest. Percussion note over the right was tympanitic while 
■the breath sounds, voice sounds, and tactile fremitus were markedly diminished. 
I he left lung was essentially negative. The heart was displaced to the left 

Laboratory Findings. Blood count: red blood cells 5,300,000, hemoglobin 13 4 
grams; white blood cells 9,250, differential count normal. Urine negative Kahn 
. reaction negative. Five sputa negative for tubercle bacilli. Vital capacity 1,600 c.c. 

* Received for publication April 16, 1943. 
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Roentgenographic examination -of the chest, August 8, 1942, showed a large 
pneumothorax pocket in the right chest with almost complete collapse of the lower 
portion of the right lung (figure 1). The apical portion of the right lung was held 
up by adhesions. The upper portion of the right lung field revealed numerous areas 
of decreased density having very thin walls about them. Several of these areas were 
also noted in the upper portion of the left lung field. Lipiodol bronchograms did 
not show any filling of the cystic areas. 



Fig. 1. (Case 1, 8/3/42) Spontaneous pneumothorax associated with cystic disease of the 
lung. Note rarefied areas in both apices. 

Course in the Hospital. The patient’s temperature dropped to normal on his first 
hospital day. Because of the severe dyspnea, 250 c.c. of air were removed from the 
right chest on August 4, 1942. The initial pressure reading was minus 5 plus 5; the 
final pressure reading was minus 10 plus 3. There was no immediate relief. From',. 
August 4 to August 18, there was no evidence of reexpansion. On August 18, 1,000 
c.c. of air were aspirated with a final pressure reading of minus 15, minus 5, and at 
the same time 15 c.c. of the patient’s whole blood were injected into the right pleural 
space. On August 11, the patient’s vital capacity was 3,100 c.c. and his pneumo- 
thorax was no longer evident. 

He was discharged on August 22, 1942, completely relieved of. his chest pain and 
dyspnea (figure 2). , ~ - 
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Comment. It is difficult to distinguish between congenital cystic and 
acquired cystic disease of the lung. In this case dyspnea was first noted at 
the age of 41, the patient apparently being free of all symptoms up to that 
time. Although this would suggest an acquired origin, it has been pointed 
out many times that patients with congenital cystic disease of the lung may 
have no symptoms until late in life. In a recent review 1 of 374 cases of 
cystic disease of the lung, it was stated that 207 of the cases were first noted 



tiG. 2. (Case 1, 12/29/42) Complete reexpansion of the right lung with cystic areas 

evident in both upper lobes. 

after 15 years of age. The roentgenographic film of the lungs showed evi- 
dence of cystic change within both lungs as well as peripheral cysts. This 
would indicate that the cystic change was not wholly, at least, due to emphy- 
sematous bullae. There was no history of asthma as a cause for emphy- 
sematous bullae. The lipiodol studies showed no evidence of bronchiectasis. 
There was no evidence in the history that pneumonitis played any part in the 
causation of the cysts. The roentgenogram showed a mild degree of silicosis 
- wh,dl ’ however, did not seem to have produced sufficient fibrotic changes in 
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the lung to cause the cysts. Therefore, it seems most likely that we are 
dealing with a case of congenital cystic disease of the lung. 

The frequent short attacks of dyspnea which the patient experienced were 
probably due to an increase in air pressure within one or more cysts, so called 
“tension cysts.” The episode of dyspnea and chest pain lasting for three 
weeks, which occurred at the age of 45, may have been due to a spontaneous 
pneumothorax which resolved. 

Schenck, 2 in his recent review of congenital cystic disease of the lung, 
states that the occurrence of spontaneous pneumothorax in congenital cystic 
disease is rare in the adult, more common in children. 

The history of exposure to silica and the moderate radiographic changes 
in the lung fields suggested the diagnosis of silicosis. Spontaneous pneumo- 
thorax is known to occur occasionally in this ‘condition, 3.5 per cent in one 
series. 3 The slight degree of silicosis in this case, however, probably elim- 
inates this as a cause for the spontaneous pneumothorax. 

The treatment of this case was similar to the handling of all cases of 
tension pneumothorax: early aspiration of air because of the patient’s 
severe dyspnea. This, however, did not relieve the patient,- and it was as- 
sumed, therefore, that the perforation had not had sufficient time to heal.' 
He was placed at rest and watched closely. Two weeks later the removal of 
1,000 c.c. of air quickly deflated the pneumothorax and the injection of the 
patient’s blood was done to produce pleural adhesions and prevent, if pos- 
sible, a recurrence of the pneumothorax. Blood has been successfully used 
by Watson and Robertson 4 to produce pleural adhesions. Other substances 5 
which may be used are 30 to 67 per cent glucose, iodized oil, per cent 
solution of silver nitrate, oil of turpentine, guaiacol in iodoform, iodized talc, 
and plain talc. 6 

Case 2. T. A., a 40 year old mechanic, was admitted to Barnes Hospital April 9, 
1942. From 1918 to 1924, he had been a coal miner. In 1924 he had had a sudden 
attack of intense pain in the right side of the chest. The symptoms were severe for 
several days, th en .gradually disappeared during the next four months. The patient 
then remained in good health until June 1941, when he had a sudden attack of severe 
pain in the anterior part of the left side of his chest, accompanied by a cough and 
marked dyspnea. He attributed this attack to a severe paroxysm of coughing. The 
pain gradually disappeared, but the dyspnea persisted up to the time of admission to 
the hospital. 

Physical Examination. Temperature 37.4° C. Pulse 90. Respirations 24. 
Blood pressure 125 mm. Hg systolic and 80 mm. diastolic. The significant findings 
were in the chest. There was a marked lag of the left side of the chest, percussion 
note was hyperresonant throughout the left side, breath sounds and tactile fremitus 
were absent. The trachea was deviated to the right. The heart was markedly dis- 
placed to the right. 

Laboratory Findings. Blood count was normal, Kahn reaction negative, and 
urinalysis negative. 

Roentgenographic examination of the chest (figure 3) showed a left-sided 
pneumothorax with an apparently completely collapsed left upper lobe, and a mod- 
erately collapsed left lower lobe which extended to within 3 cm. of the lateral 
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chest wall The suspected left upper lobe could be seen as a small dense tumoi- 
like mass in the left liilus region. The heart and mediastinal structures i were 
markedly displaced to the right. Bronchogram of the left chest showed that the left 
upper lobe bronchus entered the mass noted on the roentgenogram, proving that it 

was the left upper lobe (figure 4). 

Course in Hospital. Because of the dyspnea, 250 c.c. of air were removed fion 
the left side of the chest. Initial pressure was minus 5 centimeters of water zero; 
final pressure reading was the same. No expansion of the lung could be demon- 
strated following the removal of air, nor was there any relief of the patient s dyspnea. 



Fig. 3. (Case 2, 4/11/42) Spontaneous pneumothorax with complete collapse of the left 
upper lobe and partial collapse of the left lower lobe. 

Because of the atelectasis, a bronchoscopy was performed on April 20, 1942, at which 
time the mucosa of the carina was noted to be thickened. A small amount of mucoid 
secretion was present in the left upper main bronchus. This was aspirated but 
showed no significant findings. A biopsy of the thickened mucosa showed only 
small round cell infiltration, no tumor cells. 

9 1 } AP” 1 21, 1942, 400 c.c. of air were removed from the left side of the chest. 
Ihe initial pressure was plus 2, minus 10 centimeters of water, final pressure, minus 
4, minus 7. The patient was discharged on April 22, 1942, without any apparent 
subjective or objective improvement. 
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On June 15, 1942, the patient returned to the chest clinic completely relieved of 
his symptoms. Roentgenographic examination of his chest showed complete ex- 
pansion of his entire left lung (figure 5). The lung fields were perfectly clear 
throughout. The patient remained well up to his last observation on January 5, 
1943. 



Fig. 4. (Case 2, 4/14/42) Lipiodol bronchogram showing mass to be 

left upper lobe. 


Comment. This is a case of idiopathic spontaneous pneumothorax. The 
history would indicate that the present attack is of 10 months’ duration. 
Although it is well known that the average case of idiopathic spontaneous 
pneumothorax clears up within four to eight weeks, a small percentage may 
remain chronic, 7 even lasting for years, and we feel that this case is of the 
latter, or chronic type. 

The most interesting feature of the case is the complete collapse of the 
left upper lobe with the relatively mild collapse of the left lower. A similar 
but less striking picture may be seen in the selective collapse occurring at 
times during pneumothorax therapy for pulmonary tuberculosis. 
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J. Palocio and E. S. Mazzci, 8 in 1941, stated that they were the first to 
report cases of atelectasis occurring during the course of spontaneous pneu- 
mothorax. They report four cases. Two of the cases were similar to ours' 
in that one involved only the upper lobe, and the other involved only the 
lower lobe; the other two were said to show atelectasis of the entire lung. 
There was a definite difference between these cases and ours in that there 
was complete recovery in all four cases within 20 days. The author believed 
that the atelectasis was due to vagal stimulation by the spontaneous pneu- 
mothorax. 



Fig. 5. (Case 2, 6/15/43) Complete reexpansion of the left lung. 


Escudero and Adams 0 have shown that atelectasis produced experi- 
mentally in dogs may be followed by spontaneous pneumothorax, probably 
due to air passing through the anatomically thin mediastinum; but they 
themselves indicate that this is probably not applicable to human beings. 

There are several case reports of postoperative atelectasis, and atelectasis 
occurring during the course of pneumonia, followed by spontaneous pneumo- 
thorax. In all these cases the authors felt.that the collapse occurred first and 
6 P neum °thorax later. The history in our case, would indicate that we are 
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dealing with a case of primary pneumothorax, as there was no cause for 
sudden atelectasis. 

The complete collapse of the left upper lobe and the subsequent re- 
expansion following bronchoscopy would suggest that we were dealing with 
a bronchial obstruction which was relieved by the bronchoscopic procedure. 
Inasmuch as there was only a moderate amount of mucus removed from 
the bronchus, we felt that there may have been an additional element in, the 
form of kinking of a bronchus. 

Case 3. C. H., a 28 year old engineer, entered Barnes Hospital on May 20, 
1942. His past history was noncontributory. On May 19, 1942, while shoveling dirt, 
he noticed a sudden sharp pain in the upper anterior part of the right side of his chest 
radiating to his upper abdomen. The pain diminished for a short time but recurred the 
following day with gradually increasing dyspnea, and he was, therefore, sent to the 
hospital. 

Physical Examination. Temperature 38.2° C. Pulse 95. Respirations 26. 
Blood pressure 130 mm. Hg systolic and 70 mm. diastolic. * The patient appeared ill, 
was dyspneic and slightly cyanotic. The chief physical findings were confined to 
the chest. There was a marked lag of the right side of the chest which was tym- 
panitic down to the level of the eighth rib posteriorly, below which the percussion 
note was flat. The breath sounds and voice sounds were absent over the entire 
right side. The heart and mediastinal structures were markedly displaced to the left. 

Laboratory Findings. Blood count : red blood cells 3,900,000, hemoglobin 78 per 
cent, white blood cells 12,300; differential count: "stab” forms 18, segmented neutro- 
philes 56, lymphocytes 23, monocytes 3. Kahn reaction negative. 

Roentgenographic examination of the chest on May 21, 1942, showed a hydro- 
pneumothorax on the right with a fluid level at the anterior end of the fourth rib. 
There was a marked collapse of the right lung with a pleural adhesion at the apex 
(figure 6). 

Course in Hospital. On May 20 the right pleural cavity was aspirated and 
hemorrhagic fluid was obtained. The red blood cell count on the fluid was 5,000,000. 
The white blood cell count was 8,800. Culture of the fluid was sterile and guinea 
pig inoculation was negative. 

From May, 20 to June 1, 1,800 c.c. of fluid were removed from the chest, and 
at the same time 450 c.c. of air were replaced. By June 6, almost complete re- 
expansion of the lung had taken place. The patient’s temperature was 38° C. for 
the first five days, then gradually returned to normal. He was discharged from the 
hospital to the Outpatient Department on June 8. 

Fluoroscopic observation on June 13, 1942, showed that the lung had completely 
expanded, although there was a small amount of fluid at the right base. On July 11, 
1942, there was no longer any fluid. On August 8, the patient returned to the clinic 
when he reported that on July 23, while lifting a studio couch, he suddenly developed 
a sharp pain in his right chest associated with dyspnea. This lasted 30 minutes. He 
called his local doctor who took roentgenograms of his chest and found that he had a 
pneumothorax. Our examination on August 8 showed that he had a right sided pneu- 
mothorax with about 50 per cent collapse of the right lung and a small amount of 
fluid in the right costophrenic angle. He was relatively comfortable at this time. On 
September 20, 1942, he had a 20 per cent collapse, without fluid. On October 17, 
the lung had completely reexpanded. Careful study of the lungs following re- 
expansion showed no clinical, or roentgenological evidence of tuberculosis. 
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Comment. This is a case of spontaneous idiopathic hemopneumothorax, 
a relatively rare condition. Idartzell 11 states that there were 40 reported 
undisputed cases of spontaneous hemopneumothorax up to 1942, which with 
his three cases made 43. There are unquestionably many other unreported 
cases of which we have seen several. The condition occurs characteristically, 
as in this case, in the young, healthy adult male. 

The accepted opinion of the origin of a spontaneous hemopneumothorax 
is-that it is due to the rupture of-a valve vesicle situated near the pleural 



Fig. 6. (Case 3,- 5/21/ 42) Spontaneous hemopneumothorax. 


surface, followed by a short period of improvement, then recurrence of pain, 
dyspnea, and shock-like symptoms, depending, of course, on the amount of 
blood lost. 

The treatment of a case of spontaneous hemopneumothorax must be indi- 
vidualized. When there is a considerable amount of fluid present it is 
usually wise to remove fluid in order to relieve pressure on the mediastinum. 
At the same time care must be taken not to reduce the intrapleural pressure 
too greatly because of, the danger of opening up an incompletely -healed 
hstula, and thus causing an increase in the bleeding and of the pneumothorax. 
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This can be prevented by the introduction of a relatively small amount of air 
as was done in this case. 

The most interesting feature of this case was a recurrence of pneumo- 
thorax on the same side approximately six weeks after complete healing of 
the pneumothorax. . Although the second attack of pneumothorax was a 
moderately severe one, the amount of fluid present was so small that aspira- 
tion was not attempted and the fluid quickly disappeared. 

Snively et al. 1 . 2 state that there are no recorded cases of recurrent spon- 
taneous hemopneumothorax. They state that pleural adhesions following 
the presence, of blood in the pleural cavity make further collapse impossible. 
Hopkins 13 also states that there "are no recorded cases of recurrent hemo- 
pneumothorax. He states that the fibrin deposits, or the presence of blood 
in the pleural cavity, with the resulting sterile pleurisy, lead eventually to the 
formation of such extensive pleural adhesions that subsequent collapse and 
bleeding become impossible. 

We found that Rist 14 had recently reported a case of spontaneous hemo- 
pneumothorax which was followed two years later by a spontaneous pneumo- 
thorax on the same side. In this case, however, there was only a small 
amount ok hemorrhagic fluid present originally. Repetti 15 reported a case 
with a rather large hemorrhagic effusion which showed a recurrent attack of 
hemopneumothorax 87 days after the first attack. We believe that ours 
is the first reported case in the American literature of a large spontaneous 
hemopneumothorax which was followed by a recurrence on the same side. 

Summary 

A case of spontaneous pneumothorax in a 51 year old male with previ- 
ously unrecognized congenital cystic disease of the lung is reported. The 
removal of a large amount of air and the injection of the patient’s own blood 
into the pleural cavity resulted in a rapid clinical cure. 

A case of complete atelectasis of the upper lobe of the left lung asso- 
ciated with a spontaneous pneumothorax is recorded. Pneumothorax had 
been present for 11 months. The collapsed lung rapidly reexpanded fol- 
lowing bronchoscopy, and there was no evidence of disease in the lung 
following reexpansion. A careful survey of the literature shows only one 
previous report of atelectasis following idiopathic spontaneous pneumo- 
thorax. 

A case of spontaneous hemopneumothorax with recovery followed by a 
recurrence of the pneumothorax is recorded. This is the third reported 
case of recurrence of pneumothorax following spontaneous idiopathic hemo- 
pneumothorax. It, has frequently been stated that adhesions follow hemo- 
pneumothorax and prevent recurrence. 
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LUPUS ERYTHEMATOSUS (ERYTHEMATODES) AND 
OVARIAN FUNCTION: OBSERVATIONS ON A 
POSSIBLE RELATIONSHIP, WITH REPORT 
OF SIX CASES * 

By Edward Rose, M.D., F.A.C.P., and Donald M. Pillsbury, Colonel, 
M.C., A.U.S., Philadelphia, Pennsylvania 

The syndrome which is unfortunately known as lupus erythematosus has 
been the subject of an enormous literature since Hebra’s clinical description, 
under the name of seborrhea conjestiva, in 1845. The primary etiology and 
pathogenesis of the disease still remain elusive despite the development of 
several theories. 1 The use of the term "lupus” was introduced in the latter 
part of the nineteenth century when the disease was generally considered to 
be tuberculous. Although opinion is still somewhat divided, a tuberculous 
etiology has not been established. The term “lupus,” therefore, must be 
regarded as a misnomer, although its use has by this time become so en- 
trenched by custom that abandonment of it may be difficult. Substitution 
of the term “erythematodes” as suggested by Jadassohn and others 2 would 
nevertheless appear desirable. 

The morbid anatomy, both cutaneous and visceral, as well as the clinical . 
features of tire erythematodes syndrome have been thoroughly described. 3 
Among the several suggested classifications, that proposed by Urbach and 
Thomas 4 appears to be simplest and most practical. 

Their classification is as follows : 


Chronic 

Exacerbated 

Genuine acute 
(systemic) 


{ discoid 
disseminated 
[discoid 
[disseminated 
[acute 
(subacute 


In the chronic discoid type the cutaneous lesions are usually limited to the 
cheeks, nose and hands, with occasional involvement of the scalp, forehead, 
ears and lower anterior neck. The lesions are sharply circumscribed, elevated 
and. reddish in color with frequent silvery scaling beneath which keratotic 
plugs often extend into hair follicles and the mouths of sebaceous glands. 
The lesions may remain indolent for many years or they may grow slowly by 

* Received for publication July 20, 1944. 

From the Endocrine Section of the Medical Clinic and the Department of Cutaneous 
Medicine, Hospital of the University of Pennsylvania. 

Colonel Pillsbury’s contribution to this communication preceded his entry into the 
Army of the United States. . 
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peripheral extension, while central atrophy and scarring develop. . Systemic 
manifestations are uncommon and mild, consisting of occasional slight fever, 
mild anemia or leukopenia, fatigability and malaise. The chronic dis- 
seminated form differs from the discoid chiefly in the widespread distribution 
of the lesions and in their tendency to increase in size by confluence. The 
prognosis of these chronic forms is relatively benign and the incidence of im- 
provement or cure has been reported as high as 60 per cent. 5 Females are 
affected somewhat more often than males (52 to 67 per cent females) and the 
disease appears most often in young or middle-aged persons. Acute or sub- 
acute systemic manifestations occasionally appear. 

• In die exacerbated forms of discoid or disseminated erythematodes acute 
inflammatory changes may appear in the erythematous lesions, which may 
increase rapidly in size and number. In addition, a variety of polymorphic 
lesions may be seen in the skin and mucous membranes, including bullous, 
necrotic, ulcerative, crusted, hemorrhagic, papular and pellagroid changes. 
Such exacerbations may occur without apparent cause or they may follow the 
removal of focal infection, exposure to cold, ultraviolet or actinic irradiation, 
bums, trauma, or treatment with gold, bismuth, quinine or carbon dioxide 
snow. In addition, acute or subacute systemic manifestations may occur. 
These include fever of irregular type, arthralgia, adenopathy, anemia, leuko- 
penia, thrombocytopenia, splenomegaly, pleurisy, pericarditis and peritonitis 
with effusion, bronchopneumonia, endocarditis, meningitis, acute ulceration 
of the gastrointestinal tract and vascular lesions in the retina sometimes 
accompanied by papilledema. Renal lesions of varying character are like- 
wise common with the urinary excretion of albumin, casts and abnormal 
numbers of red and white blood cells. 0 The constancy and specificity of the 
renal lesions, particularly those affecting the glomeruli, are still subject to 
some differences of opinion 7 ; in our experience, however, glomerular damage 
and terminal renal failure have been strikingly frequent. The endocardial 
vegetations and myocardial changes have been thoroughly described. 8 Many 
authorities believe that the atypical verrucous endocarditis described by Lib- 
man and Sachs 8 occurs as a variant of, or as a part of the clinical picture in 
systemic erythematodes. During systemic exacerbations as well as in the 
chronic phases of the disease pathogenic microorganisms cannot as a rule be ' 
recovered from the blood stream. Occasionally, however, one or more of 
several varieties of pathogens (pneumococci, streptococci, etc.) appear in 
blood cultures, probably as secondary or terminal invaders. 

In the group described by Urbach and Thomas 4 as the genuine acute 
form, systemic manifestations appear shortly after, or sometimes even before 
the onset of the cutaneous lesions. The latter are usually florid, and the 
systemic manifestations often develop with explosive violence. The entire 
course of the disease may occupy only a few weeks or months. Occasionally 
in the so-called subacute variety of this genuine acute form several exacer- 
bations and remissions may be seen. In all types of erythematodes a history 
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of marked sensitivity to light is common, and violent exacerbations may fol- 
low exposure. The prognosis in acute exacerbated, and in the genuine acute 
forms is very grave, the mortality having been estimated 10 as high as 100 
per cent. Occasionally, however, a surprising remission may occur in 
patients appearing almost moribund. In the subacute systemic types the 
mortality rate has been estimated at about 50 per cent. 10 The cause of death 
in systemic erythematodes may be renal failure, bronchopneumonia, menin- 
gitis, secondary sepsis; or hyperpyrexia with exhaustion. . . 

The nature of the basic pathological process remains the subject of dis- 
agreement. Because of the protean characteristics of the disease and the 
ubiquitous distribution of its lesions, it has been thought that the fundamental 
abnormality resides in the vascular system, and the term “visceral angiitis” 
has been offered as a synonym. 0 As a further refinement the collagen ele- 
ments of connective tissue have been suggested as the primary locus, and the 
term “diffuse collagen disease” has been proposed. 11 

The pathogenesis of erythematodes remains obscure. The possible im- 
portance of photosensitivity has been mentioned, and in this connection the 
role of porphyrins, particularly those produced in the intestinal tract, has 
received considerable attention. 12 The importance of infectious-allergic and 
vasculo-allergic factors has recently been thoroughly considered by Stokes, 
Beerman and Ingraham. 1 Focal infection, tuberculosis and even lead poison- 
ing have likewise been suggested but without convincing proof. The high 
mortality in the acute and subacute systemic exacerbations indicates the 
ineffectiveness of present therapy. ,A variety of therapeutic agents have 
been about equally futile; these include sulfonamides, transfusions of whole 
blood and plasma, vitamins, liver extract, general supportive measures and 
a number of purportedly specific drugs. 

From the foregoing it will be apparent that erythematodes constitutes a 
syndrome of obscure etiology arid pathogenesis in which widespread systemic 
involvement frequently appears as a grave complication. It is also ap- 
parent that no effective therapy has yet been found for the prevention or 
control of these systemic exacerbations, and that further search for more 
effective therapeutic measures is necessary. In our experience with the 
disease we have been impressed by the striking frequency with which systemic . 
involvement occurs in females during the active sexual phase of life (i.e., 
between puberty and the menopause). Systemic exacerbations affect fe- 
males from three to four times as often as males. 13 

Between January 1930 and May 1944 we have encountered 29 patients 
presenting evidence of erythematodes with acute or subacute systemic mani- 
festations. Statistical data relating to these patients are shown in tables 
1 and 2. From these tables it will be seen that females predominated by 
more than three to one, and in the genuine acute group by almost six to one. 
It is also apparent that 21 of the 22 females were in active menstrual life 
at the time of onset of their disease, and that most of them were below the 
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Table I 


Types 

Acute exacerbated 1 1 ' ' ' 

Genuine acute l^MaTe * ' 

Genuine subacute ^{ivfaJe * ' 

Uncertain classification ^ * ' 

T »^ MS? <* ) 


Known Dead 

Known Living 

Fate Uncertain 

4 

3 

2 

1 • 

1 

0 

11 

0 

0 

2 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

1 

MEM 

4 

2 


2 

1 


Table II 


Age of Onset 


Females 


Males 


10-19 7 
20-29 12 
30-39 2 
40-49 0 
50-59 0 
60-69 1 


0 

2 

4 

1 

0 

0 


age of 30. Our data also emphasize the extremely grave prognosis in the 
genuine acute type of exacerbation, all of the 13 patients in this group having 
died. The possible relationship of ovarian function to these types of ery- 
thematodes is further suggested by the premenstrual accentuation of chronic 
discoid and disseminated skin lesions reported by some patients. 

Because of the striking sex incidence of the disease and the ineffectiveness 
of other methods of therapy we were led to employ as early as 1939 large 
daily intramuscular injections of testosterone propionate (25 mg.) in six 
acute and subacute cases* The results were inconclusive. We then con- 
ceived the idea of destroying ovarian function, either by irradiation or by 
oophorectomy in selected cases of erythematodes. In June 1942 the first 
of a group of five patients was castrated by oophorectomy. We later 
learned that the treatment of erythematodes in the female by castration had 
previously been reported by others. Contratto and Levene 25 in 1939 re- 
ported a case of erythematodes in which irradiation of the ovaries was tried, 
tie patient unfortunately dying of pneumonia before the effects of treatment 
could be. evaluated. Sosman and his associates 16 have employed similar 
rerapy^m several other cases but without striking results. Cluxton and 
ranse 17 have recently mentioned suppression of ovarian function as a nos- 
bly u Se f u i therapeutic procedure in erythematodes with systemic mani- 

oSS S M We * rep0rt bd ? V 5iX ““ in Which of dTseas TZ 

erved following a spontaneous or artificial menopause. 

* This therapeutic agent has also been suggested by Baehr.n 









i 616 


EDWARD ROSE AND DONALD M. PlLLSBURY 
Case Reports 

Case 1. D. G., a white unmarried woman, aged 25, was first admitted to the 
service of Dr. John H. Stokes at the Hospital of the University of Pennsylvania on 
September 3, 1938. An eruption had appeared on the cheeks and nose three years 
previously. This had become steadily worse in the last two years, especially so after 
a course of irradiation and injections of gold and bismuth four months prior to ad- 
mission. Afternoon fever and malaise had been noted for several months. In 1936 she 
had been treated for salpingo-oophoritis, with surgical drainage of the cul-de-sac. 
There had been occasional nose bleeds and joint pains since 1934. There was a strong 
family history of tuberculosis. Examination showed typical erythematous macular 
lesions of erytlrematodes on both cheeks, the bridge of the nose and the left ear, with 
a number of small macular lesions, . ascribed to mosquito bites, scattered over the 
extremities. The tonsils and one molar tooth were infected, and there was evidence 
of chronic infection in the urethra, cervix and Fallopian tubes. Cervical adenopathy 
was present. There was a regular, moderate afternoon fever, not exceeding 100° F. 
There was slight anemia and leukopenia, with a moderate increase in the sedimenta- 
tion rate of the erythrocytes. Hemolytic Staphylococcus aureus was cultured from 
the -urine. An intracutaneous tuberculin test was positive with 0.001 mg. O. T. 
Roentgenograms of the chest showed a healed primary complex in the right lung. 
The pelvic infection received local treatment and the infected tooth and tonsils were 
removed. The patient improved and was discharged on November 6, 1938. 

During the following year the facial lesions varied in intensity and several new 
erythematous plaques appeared on the right cheek. Her treatment included several 
series of injections of bismuth and gold salts and sulfonamides. In November 1939 
weakness and malaise increased and low grade fever with occasional chills was noted. 
The patient was readmitted to the hospital November 29, 1939. At this time the 
skin lesions had extended to both ears and the right supraorbital region. There was 
widespread adenopathy, and prominence of the superficial veins' was noted over the 
neck and thighs. Evidence of pelvic infection was still present in addition to 
cystitis and left-sided pyelitis. Moderate anemia, leukopenia and increased sedi- 
mentation rate of the erythrocytes were still present. The patient remained in the 
hospital, until July 4, 1940. During this time there were repeated exacerbations and 
remissions affecting both the cutaneous lesions and her general condition with ir- 
regular fever most of the time. Treatment included sulfanilamide, the injection of 
autogenous vaccines and estrogens, urinary antiseptics, dilatation of the left ureter by 
catheter and finally testosterone propionate. Estrogen therapy seemed to make the 
erythematodes worse, and severe general reactions followed each ureteral dilatation, 
so that these measures were soon abandoned. Within two weeks after institution of 
testosterone therapy, marked general improvement occurred and the patient was in 
complete remission when discharged July 4, 1940. - ' 

In August 1940 and again in January 1941 she suffered, attacks of otitis media, 
the last one associated with “grippe.” In September 1940, tender erythematous areas 
appeared on the forearms. In March 1942, there was lumbar backache and urinary' 
frequency. The facial lesions remained quiescent until March 1942 When there was a 
marked increase in redness and swelling. She was readmitted to the hospital April 14, 
1942, for consideration of castration. At this time the cutaneous lesions on the face 
and ears were florid and lesions were present on the arms which closely resembled 
tuberculids. There was slight enlargement of the spleen and liver, cervical adeno- 
pathy, anemia, leukopenia, and increased sedimentation rate of the erythrocytes. In- 
fection of the left kidney and bladder was still present. Roentgenograms of the chest 
now showed bilateral apical lesions presumably tuberculous. No tubercle bacilli, how- 
ever, could ever be found in the sputum. A tender mass was palpable in the left 
adnexa. On June 1, 1942, under spinal anesthesia, the uterus, both ovaries and tubes 


LUPUS ERYTHEMATOSUS AND OVARIAN FUNCTION 1027 

were removed. The specimens showed chronic oophoritis and salpingitis but rio his- 
tological evidence of tuberculosis. Her postoperative convalescence was uneventful 
except for an acute exacerbation of pyelocystitis which soon responded to urinary anti- 
septics. The cutaneous lesions began to improve within two weeks after the operation 
and by August 1942 all evidence of activity had disappeared leaving only scarring. 

The patient has been seen regularly at intervals of three months since operation. 
Except for occasional migrainous headaches, hot flashes, and one or two acute episodes 
of lumbar backache she has remained entirely well. She has gained 25 pounds and 
has been regularly employed in a shell loading plant. In November 1942 she was 
briefly exposed to intense light from a burning signal flare and for a few weeks 
thereafter there was a slight recurrence of erythema on the left cheek. With this 
exception the cutaneous lesions have remained entirely in abeyance. Repeated 
roentgenograms of the lungs have shown no significant change in the apical lesions. 
Moderate left cervical adenopathy is still present with calcification in some of the 
nodes. At the time of her last examination (April 25, 1944) there was moderate 
anemia and a slight increase in the sedimentation rate of the erythrocytes. Her 
temperature has not exceeded 99° F. at any examination since her last discharge from 
the hospital. 

, Comment. This 25 year old white woman presented the picture of recurrent 
acute and subacute exacerbations of chronic discoid (disseminated?) erythematodes 
with moderate evidence of systemic involvement. Her disease was complicated by 
infection in the urinary tract, pelvic organs, teeth and tonsils and by probable pul- 
monary tuberculosis. Some of the cutaneous lesions on the extremities may have 
been tuberculids. After an irregular course, without substantial improvement, ex- 
tending over almost six years she has shown very striking improvement with prac- 
tically complete disappearance of cutaneous lesions as well as a marked gain in gen- 
eral health following the removal of her uterus, tubes and ovaries. So far as we are 
aware this is the first reported instance in which surgical castration has been per- 
formed as part of the treatment of erythematodes. The possible importance of the 
salpingitis, as well as of the urinary tract infection, in maintaining the activity of 
die erythematodes cannot be overlooked. We must admit the possibility that the 
removal of the Fallopian tubes, and the subsidence of the urinary tract infection, may 
have been important factors in this patient’s improvement. It is interesting to note 
that her improvement has been maintained despite the absence of significant change 
m the roentgenographic appearance of the pulmonary lesions. 

Case 2. In 1934, V. A., an unmarried colored woman, at the age of 35 began to 
notice intermittent pallor and blueness of the right third and fourth toes associated 
with spasmodic pain on walking; several small hemorrhagic areas were noted soon 
afterward on the affected toes. She remained well after the subsidence of these 
symptoms until the winter of 1935-1936, when cramp-like pains were noted during 
sleep in the calves of both legs. Shortly afterward intermittent pain, pallor, mottling, 
redness and cyanosis of the fingers appeared. These symptoms were more marked 
in moderate than in cold temperatures, and were alleviated during menses. In 
March 1937 there was abrupt onset of diarrhea, anorexia, fatigue and pain in the 
left shoulder followed by cramp-like epigastric pain. She was admitted to the New 
Haven Hospital where examination showed fever, abdominal distention, and es- 
sentially normal blood count, .and roentgenographic evidence of left ventricular 
enlargement and infiltration in the left lower lung. The signs and symptoms subsided 
promptly and she was discharged after three days. One month later numbness and ' 
pain appeared in the fingers with redness and ecchymotic spots over . the distal 
P ialanges. On July 6, 1937, she was first admitted to the Hospital of the Univer- 
°a , Penn f ylvania under the care of Dr. E. M. Landis. The principal findings 
ciuaed moderate . irregular fever, abdominal distention with epigastric pain and 
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tenderness, and slight enlargement of liver and spleen; the heart was overactive and 
slightly enlarged to percussion, with a loud blowing systolic murmur audible over 
the entire precordium and transmitted into the left axilla. Movement of the right 
diaphragm was limited. The right dorsalis pedis pulse could not be felt. Several 
reddish nodules were scattered over the anterior surface of both lower legs and there 
were a few splinter hemorrhages under the fingernails. Several elevated erythematous 
plaques were scattered over the cheeks and lower thighs. The sedimentation rate of 
the erythrocytes was increased to 35 mm. per hour. There was moderate anemia 
(hemoglobin 49-78 per cent) and leukopenia (leukocytes 5700 to 9000 per cu; mm.). 
Platelet counts were normal. Blood cultures remained sterile, but Streptococcus mitis 
was recovered from the urine. No foci of infection could be found in the upper 
respiratory tract, teeth, pelvis or gastrointestinal tract. Signs and symptoms grad- 
ually subsided and the patient was discharged still showing quiescent erythematous 
facial lesions, with a tentative diagnosis of lupus erythematosus with acute systemic 
manifestations. 

During the winter of 1937-1938 the facial lesions fluctuated in intensity and 
several new erythematous lesions appeared on the hands and legs. Showers of 
petechiae appeared occasionally on the extremities and abdomen and on at least one 
occasion these were associated with symptoms suggesting hemorrhage or infarction in 
the spleen and left lung. The patient was easily tired, slightly anemic and often 
mildly febrile. Her menses became increasingly profuse. On August 11, 1938, a 
supravaginal hysterectomy was performed by the late Dr. P. B. Bland at the Jef- 
ferson Hospital because of a fibroid tumor of the uterus. The ovaries were not 
removed. A postoperative . pulmonary complication was reported as the result of 
embolism. 

During the following winter the patient remained in fair health although con- 
tinuing somewhat anemic and with intermittent painful dusky lesions on the fingers. 
No fresh skin lesions were noted until January 1942 when some scaling and ex- 
tension of the facial lesions were observed. In March 1942 the patient was re- 
admitted to the Hospital of the University of Pennsylvania with streptococcal 
bronchopneumonia and hemolytic streptococcic bacteremia. At this time there was 
some anemia, leukopenia and thrombocytopenia (platelets 80,000 per cu. mm.). 
Fresh disseminated erythematous and bullous lesions appeared on the face, lips, ears, 
scalp and extremities. The patient was desperately ill for -several days but im- 
proved gradually following the use of sulfadiazine, testosterone and blood trans- 
fusions. 

Irregular menstrual bleeding had continued after the hysterectomy. In the 
summer of 1942 hot flashes and sweats appeared and the menstrual bleeding became 
scantier and less frequent. Coincidentally with these menopausal manifestations 
there was marked improvement both in the appearance of the cutaneous lesions and 
in the patient’s general health. Since that time she has been able to continue her 
work as a physician with few interruptions, and no severe exacerbations have ap- 
peared. She has remained mildly anemic with occasional febrile episodes and from 
time to time there have been scattered, painful petechiae and tender erythematous 
nodules over the lower anterior legs. The facial lesions, however, have remained 
quiescent. Because occasional slight vaginal bleeding still recurred at irregular 
intervals irradiation of the ovaries was advised in October 1943 for the purpose of 
suppressing menstruation permanently. Because of the demands of her professional 
work the patient was unable to follow this suggestion. Her lash menstrual bleeding 
occurred January 1944. 

Comment. This negro woman, now 45 years old, has survived seven years of. re- 
peated, acute and subacute systemic exacerbations of disseminated erythematodes.’ The 
onset of recognizable cutaneous lesions was preceded by three years of vague ill 
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health associated with peripheral vasomotor signs and symptoms, somewhat simulat- 
ing Raynaud’s disease. Petechial and nodose erythematous lesions have been 
prominent. General improvement appeared coincidentally with the manifestations of 
a natural menopause. 

Case 3. M. V., a 26 year old white married woman, had received treatment 
intermittently since 1936 for discoid crythematodes involving the cheeks, nose and 
ears. She frequently noted a premenstrual intensification of the erythematous lesions. 
In 1941 she was treated for an acute illness which was diagnosed as rheumatic fever ; 
a younger brother had had an attack of rheumatic fever also. In the summer of 1942 
she began to lose weight and during the following year her weight fell from 125-to 
86 pounds. In May 1943 she noted pain and swelling iii the left ankle. This was 
followed by fugaceous pain in various other joints, “pleuritic” pains in the chest, epi- 
gastric distress, palpitation, anorexia, malaise and fever. There was, however, no 
increase in the severity of the cutaneous lesions during this time. On August 14, 1943, 
she was admitted to the Delaware Hospital in Wilmington, Delaware, under the care 
of Dr. Edgar Miller, where she remained until October 16, 1943. During this time 
the cutaneous lesions remained quiescent but there was irregular fever up to 102° F. 
until September 19, after which time her temperature remained virtually normal. 
The patient was cachectic and weak with typical lesions of discoid crythematodes 
involving the cheeks, nose and ears. There was bilateral cervical adenopathy. The 
heart was markedly enlarged with a moderately loud apical systolic murmur and an 
occasional presystolic gallop. The rate was rapid much of the time. A transitory 
pericardial friction rub persisted for about five days. A moderate left pleural 
effusion appeared, but did not recur after the second aspiration. The liver' was 
slightly enlarged but the spleen could not be palpated. Both eyes showed marked 
chorio-retinal vascular degeneration and optic neuritis with papilledema; these lesions 
* progressed steadily and vision was eventually lost. Moderate hypertension was 
present most of the time, the systolic pressure varying from 125 to 180 inm. ITg and 
the diastolic from 80 to 120 mm. 

The principal laboratory findings included a moderate fixed reduction in the spe- 
cific gravity of the urine, with the excretion of varying amounts of albumin, hyaline 
and granular casts, and the occasional presence of erythrocytes. The sedimentation 
rate of the erythrocytes was increased to 30 mm. per hour. There was moderate 
anemia, the hemoglobin varying from 60 to 80 per cent, and the red cells from 3.1 to 4 
million; the leukocyte counts varied from 6,100 to 14,200. The blood urea nitrogen 
ranged from 9 to 22 mg. per 100 c.c. The total serum protein varied from 5.0 to 7.9 
gm. per cent. Blood Wassermann and Kahn reactions were negative. Three blood 
cultures remained sterile. 

Except for a reaction following a blood transfusion on August 23 the patient’s 
condition remained essentially unchanged until her temperature returned to normal on 
September 19. From this time until her discharge October 16, she remained afebrile, 
and her strength, and appetite gradually improved. Her hypertension persisted, how- 
ever, and her vision deteriorated. She was seen in consultation by one of us (E. R.) 
on September 12, at which time therapeutic castration was suggested, despite the fact 
'at. she had not menstruated since June 1943. Oophorectomy was not considered 
justifiable because of her poor general condition. Therefore, irradiation of the 
ovaries was employed, and a menopausal dose was given in five installments between 
September 18 and 27. Following her discharge from the hospital, evidence of pro- 
gressive renal failure soon appeared and -death occurred as a result of uremia two 
months later. 

arprl C r ment - This 26 year o!d woman ff ave a history of premenstrual local ex- ' 

temir ° nS °l d ’ SCOld erythematodes for several Years, followed by a subacute sys- 
c exacerbation without corresponding - intensification of the cutaneous lesions 
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Pericardial, pleural and renal involvement dominated the systemic syndrome. The 
renal damage which caused her death was probably well advanced by the time 
irradiation of the ovaries was begun. .. ■ . 

Case 4. J. F., a white unmarried woman, aged 24, was admitted to the Hos- 
pital of the University of Pennsylvania under the care of Dr. B. I. Comroe on 
January 11, 1943, and remained until January 20, 1943. Since 1940 she had com- 
plained intermittently of malaise, fatigue, occasional slight fever and migratory 
arthralgia. In June 1942 an erythematous facial eruption had appeared following 
prolonged exposure to the sun. This had persisted with varying intensity, and a 
diagnosis of lupus, erythematosus had been made. Acute painful swelling of the 
right upper eyelid with conjunctival injection occurred on two occasions. In De- 
cember 1942 she suffered an acute attack of left-sided pleurisy, following which low 
grade fever had persisted and arthralgia had recurred. On admission she com- 
plained of pain and stiffness involving the ankles, knees, elbows, toes and fingers. 
Examination showed typical lesions of erythematodes involving the cheeks and nose. 
There was slight fever, evidence of moderate weight loss, cervical and axillary 
adenopathy, a left-sided pleural effusion and a systolic murmur over the base of the 
heart. The blood pressure varied from 120 mm. Hg systolic and 80 mm. diastolic to 
140 mm. systolic and 90 mm. diastolic. The urine contained varying amounts of 
albumin and moderate numbers of leukocytes; culture of the urine yielded hemolytic 
Staphylococcus albus. The hemoglobin varied from 73 to 80 per cent, the leukocyte 
count from 5,500 to 7,800 per cu. mm. The blood uric acid was slightly increased 
(4.9 mg. per 100 c.c.) The blood urea nitrogen was 9 mg. per 100 c.c. The urea 
clearance was normal (90 per cent of average normal function), but the phenol- 
sulphonephthalein excretion was reduced to 34 per cent in two hours. Intravenous 
urography with Diodrast showed evidence of impaired tubular function. The pleural 
effusion on aspiration was found to be bacteriologically negative. 

The diagnosis of erythematodes with systemic involvement was confirmed by Dr. 
John H. Stokes. Surgical castration was advised but was declined by the patient’s 
father, who was a physician. Ovarian irradiation was accepted, and this therapy was 
carried out between February 24 and March 11, 1,000 r units being delivered to each 
ovary. The patient’s menses, previously normal, recurred only once after irradiation. 

She was readmitted to the hospital June 13, 1943. During the interval there had 
been definite recession of the facial lesions, but her general condition had not im- 
proved. There were intermittent fever, fluctuating hepatomegaly, recurrence of the 
pleural effusion, and progressive anemia. Marked albuminuria was almost constant 
and large numbers of casts, leukocytes and erythrocytes continued to appear in the 
urine. On readmission there was generalized edema, with bilateral pleural effusion, 
severe anemia without leukocytosis (hemoglobin 59 per cent, leukocytes 5,900 pei 
cu. mm.), and a temperature of 103° F. The blood urea nitrogen had risen to 70 
mg. per 100 c.c., and the serum protein was 5 gm. per cent. Several blood trans- 
fusions and general supportive treatment proved unavailing and she was discharged 
June 19 unimproved. She died at home of renal failure on July 6, 1943. 

Comment. This 24 year old patient first developed the cutaneous lesions of 
erythematodes after two years of vague ill health and intermittent fever with 
migratory arthralgia. Systemic involvement became manifest six months later, and 
her clinical course was marked by progressive renal damage which was the principal 
cause of her death. As in case 3, it seems' probable that renal damage was well ad- 
vanced by the time ovarian irradiation was begun. - 

Case 5. V. H., a white married woman, aged 37, was first seen April 6, 1943. 
She had received treatment intermittently by local irradiation and various other means 
during the preceding five years for discoid erythematodes limited to the face and 
forehead. There -had never been any evidence of systemic involvement. Her 


LUPUS ERYTHEMATOSUS AND OVARIAN FUNCTION 1031 

menses had always been normal, and there had been no premenstrual aggravation of 
the cutaneous lesions. Except for the erythematodes and bilateral cervical adeno- 
pathy, physical examination was negative. There was slight leukopenia (leukocytes 
5,500 per cu. mm.), but no anemia or thrombocytopenia. The sedimentation rate of 
the erythrocytes was slightly increased. A menopausal dose of irradiation was de- 
livered to the ovaries in April, after which she menstruated only once. Menopausal 
symptoms of moderate severity followed. The last report from the patient was 
received November 3, 1943, at which time she stated that there had been no change in 
the appearance of the cutaneous lesions. 

Case 6. M. F., a white married woman, aged 40, had suffered her first outbreak 
of erythematodes on the face and neck soon after the birth of her first child at the age 
of 26. The lesions subsided after two years of local treatment but recurred after 
the birth of her second child at the age of 32. Since that time the erythematous lesions 
had remained intermittently active with* regular premenstrual exacerbations. There 
had never been any evidence of systemic involvement. Her menstrual periods had 
always been regular, but became increasingly profuse and at the age of 35 the right 
ovary and tube were removed. Following tills operation the menses became less 
profuse but continued regular, and the premenstrual cutaneous exacerbations persisted. 
Various local methods of treatment had been of no avail. Physical examination 
showed characteristic erythematodes involving the face and neck with bilateral 
posterior cervical adenopathy. The blood count was not remarkable. Roentgeno- 
grams of the lungs showed a calcified lesion in the right upper lobe. There was no 
evidence of systemic involvement. A menopausal dose of irradiation was delivered to 
die left ovary in February 1943 after which menstruation ceased. The cutaneous 
lesions improved markedly until September 1943. At this time a moderate exacerba- 
tion accompanied by slight fever followed an acute pharyngitis. The exhibition of 
small doses of sulfadiazine was followed by a remission. The erythematodes re- 
mained quiescent until January 1944 when another flare-up followed the appearance 
of two dental abscesses. Since that time the cutaneous lesions have shown recurrent 
activity but no systemic manifestations have appeared. 

Discussion 

It is obvious that the cases described above present neither proof of a 
relationship between ovarian function and erythematodes, nor clear-cut evi- 
dence of the efficacy of castration in controlling the disease. The most 
striking results were observed in case 1, but in this patient the coincidental 
removal of pelvic infection may well have been an important factor. In 
case 2, definite improvement, but not complete remission, followed a natural 
menopause. In cases 3 and 4, the renal lesion which ultimately caused death 
was probably well initiated before castration was undertaken, and in that 
^Tcct may not have presented a fair trial for the procedure. Even though 
e - n ^ e proof of a relationship between ovarian function and erythematodes 
cou d be established, it would not necessarily follow that the ovarian hor- 
mones constituted the only, or even a major, etiologic factor. Stokes, Beer- 
man and Ingraham 1 have emphasized the importance of infectious-allergic 
an y as culo-allergic factors in the pathogenesis of erythematodes. They 
mention the possible importance of gonadal hormones and “menotoxins” in 

ntnbmmg to cutaneous vasodilatation and thus perhaps increasing cu- 
°us sensitivity to actinic irradiation as well as infectious and other 
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allergens. It is conceivable that ovarian hormones might act as sensitizing 
agents, that they might produce cutaneous vasodilatation, or that they might 
play an intermediate part in the production of a toxic agent. 

Since the lesions of erythematodes have so far not been reproducible in 
lower animals, the experimental approach to an understanding of its etiology 
and pathogenesis has not been possible. Further evidence relating to a pos- 
sible role of gonadal function might be obtained by the following methods: 
(a) determination of the androgen-estrogen ratio, the urinary excretion of 
17-ketosteroids, and the urinary excretion of pituitary gonadotropic hor- 
mones in patients of both sexes during exacerbations and remissions-; (b) 
a statistical study, in a numerically significant group of cases, of tlie effect of 
castration in preventing systemic exacerbations, compared with a control 
group; (c) histologic study and correlation of changes found in the gonads 
and other endocrine organs of patients with erythematodes coming to 
necropsy; (d) production or reproduction of systemic exacerbations by the 
administration of gonadal steroid hormones. Some of these procedures 
would appear to be ethically unjustifiable at present. At best, the collection 
of significant data by any of these methods would be handicapped by the 
relative infrequency with which systemic manifestations of the disease are 
encountered. 

The demonstration of a decreased androgen-estrogen ratio, or an increase 
in pituitary gonadotropin production in males with systemic involvement 
might be considered as evidence supporting the role of estrogens in the 
pathogenesis of erythematodes. We have had an opportunity to measure 
the urinary 17-ketosteroids, gonadotropic and estrogenic substances in a 26 
year old male, during an acute systemic exacerbation of the disease. There 
was no clinical evidence of gonadal or other endocrine dysfunction. The 
urine contained 7.52 mg. of true 17-ketosteroids per 24 hours (normal 10 to 
19 mg. per 24 hours), 100 to 150 mouse units of estrogen, and 50 mouse 
units of gonadotropin in 24 hours by uterine weight assay (50 to 75 m.u. by 
vaginal smear, and less than 10 m.u. by ovarian weight). These estrogen 
levels are well within the normal range for adult males and the gonadotropin 
as measured by uterine weight responds to somewhat above the usual normal 
for males. These findings indicate a probable reduction in androgen- 
estrogen ratio with an increase in gonadotropic pituitary activity. The 
observations of Selye and others 18 upon the experimental production of renal 
lesions, followed by hypertension, after the administration of adreno-cortical 
steroids are of interest in view of the frequency of glomerular lesions and 
hypertension in erythematodes. In this connection physiologic resemblances 
of progesterone to the adrenocortical steroids come to mind. 

If it be granted that a reasonable argument exists for a further trial of so 
radical a procedure as castration of the female in an effort to prevent or 
control systemic exacerbations in erythematodes, the technic and timing, of 
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the procedure require consideration. Oophorectomy would appear the surest 
method of eliminating permanently all ovarian hormones, provided the sur- 
gical risk appears justifiable in a given case. Menopausal doses of irradiation 
probably do not suppress ovarian function immediately, and most patients 
menstruate at least once after the completion of such therapy. 1 he danger 
of provoking or aggravating systemic involvement by irradiation of the 
pelvic area would not appear to be great enough to contraindicate the pro- 
cedure. In genuine acute or subacute exacerbations, in which the systemic 
phenomena appear coincidentally with, or soon after, the cutaneous lesions, 
the patient is usually so sick that laparotomy presents too grave a hazard to 
be justifiable. The optimal indications for castration would appear to be (a) 
in women with a history of premenstrual aggravation of the cutaneous 
lesions, and with mild systemic phenomena (slight fever, anemia, leukopenia, 
adenopathy, arthralgia, malaise, etc.) and ( b ) in women in active menstrual 
life who have shown one or more systemic exacerbations with intervening 
remissions. A period of remission would obviously appear to be the 
optimal time for castration. 

In conclusion, it should be emphasized that the evidence which we have 
cited, although perhaps suggestive, is still far from proving that ovarian 
hormones play a part in the pathogenesis of erythematodes. Elective cas- 
tration in a woman of child-bearing age or potentiality is a serious procedure, 
to be justified only if it offers some reasonable hope of improving an other- 
wise grave prognosis and then only with the full understanding of the patient. 
Nevertheless, it would appear from the evidence which we have discussed 
that further investigation of the possible relationship between the gonadal 
hormones and the pathogenesis of erythematodes is' desirable. Our obser- 
vations have been presented with the hope that they may stimulate such- 
investigation. 

Summary 

The clinical and pathological features of erythematodes (lupus erythe- 
matosus), and various theories relating to its pathogenesis have been briefly 
reviewed. Statistical data, Collected from the literature and from 29 cases 
of our own, have been cited to illustrate (a) the striking frequency with 
which the systemic manifestations of erythematodes affect females within 
the active sexual phase of life; and (&) the failure of previous therapeutic 
measures. 

^ le effects of castration or natural menopause upon the course of "the 
disease have been described in six cases. Among these is the first patient 
known to us in whom oophorectomy has been employed in the treatment 
°f erythematodes. Measurements of urinary 17-ketosteroids, estrogens 
and gonadotropins in a male with erythematodes have been reported, which 
suggest a decreased 17-ketosteroid: estrogen ratio, and increased pituitary 
gonadotropic activity. The desirability of further investigation of gonadal 
tunction m the syndrome of erythematodes has been emphasized. 
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We are indebted to Drs. E. M. Landis, Edgar Miller, B. I. Comroe, E. P. Pendergrass, 
and Erich Urbach for permission to report Cases 2, 3, 4, 5 and 6, and to Dr. Olive Hoffman 
for performing the determinations of urinary 17-kctosteroids, estrogens and gonadotropins. 
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CASE REPORTS 


LIGATION OF PATENT DUCTUS ARTERIOSUS IN THE 
PRESENCE OF AN APPARENT BACTERIAL ENDO- 
CARDITIS; REPORT OF CASE APPARENTLY 

CURED * 


By Ralph B. Bettman, M.D., and William Tannenbaum, M.D., 

Chicago , Illinois 

The feasibility of ligation of a patent ductus arteriosus was first demon- 
strated by Gross . 1 The fact that ligation of a patent ductus arteriosus in the 
presence of what appears to be a bacterial endocarditis may result in the cure of 
the disease was definitely established by Touroff 2 and confirmed by several 
other reports. 

However, inasmuch as medicine operates very much as law, on the basis of 
precedent, it will take an accumulation of statistics from many cases before the 
medical profession in general will become cognizant of this new therapeutic 
procedure. We, therefore, think it wise that for the next year or two we pub- 
lish our results of ligation of patent ductus in the presence of bacterial endo- 
carditis as these cases pass through our bands. 

Case Report 

F. Z., age 18, entered the hospital August 1942, with the history of chills, fever, 
and extreme malaise. Since early childhood she had had difficulty in breathing on 
exertion, and had been under observation in one of our Chicago clinics with the 
diagnosis of a congenital heart malformation, probably a patent ductus arteriosus. 
From the age of 10 she had attended the Spaulding school for invalid children 
where she got along well except, for the dyspnea on exertion. As a baby she had 
“rheumatic fever,” and in January 1942 had a “streptococcus infection of the lower 
lip.” Except for the above mentioned conditions she had been in fairly good health 
until July 1942, when she suddenly became sick with a chill followed by high fever. 
Chills and fever had persisted a month, in spite of sulfathiazole treatment, before she 
was brought to Michael Reese Hospital. Here the diagnosis of bacterial endo- 
- carditis and a patent ductus arteriosus was confirmed and a ligation of the ductus 
advised. It was not until October, however, that the consent of her legal guardians 
could be obtained. During this stay in the hospital she ran irregular fever, at times 
as high as 105° F., with short intermissions of a day or two of nearly normal tem- 
perature. 

Physical examination on admission to' the hospital showed the following relevant 
tmdings. The patient was a sickly looking, pale-faced young girl lying listlessly in 
bed. She was despondent and remained so throughout her preoperative period. She 
was not cyanotic. When quiet in bed her respirations were normal and easy. She 
Was yspne ’ c on exertion. There was a slight asymmetry of her chest, the left side 

* Received for publication January 28, 1943. ~ 
rom the Surgical and Medical Services of Michael Reese Hospital. ' 
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being more prominent than the right. The heart was enlarged to the left on palpa- 
tion and percussion. There was a loud systolic murmur, most pronounced over the 
pulmonic area, followed by a loud diastolic murmur transmitted down the left sternal 
border to tbe apex. There was a marked palpable thrill over the entire left chest. 
Capillary pulsation of lips and fingernails was observed. The spleen was palpable 
but not lender. 

The blood pressure was the same in both arms, 120 mm. Pig systolic and 60 mm. 
diastolic. The first blood count showed 3,620,000 red blood cells, 10,550 white blood 
cells, 82 per cent polymorphonuclcars, 11 per cent lymphocytes, 7 per cent monocytes, 
slight hypochromia, moderate anisocytosis, hemoglobin 72 per cent. Subsequent blood 
counts were surprisingly similar. Urinalysis and blood chemistry were approximately 
normal. Circulation time was not abnormal. Blood culture was positive for Strep- 
tococcus viridans. Roentgenographic examination of the chest showed an enlarged 
heart, a cardiothoracic ratio of 11.7/22.5, and increased convexity of the left heart 
border. 

The electrocardiogram was inconclusive. Cardiac sound tracings confirmed the 
machinery murmur -heard on auscultation. 

On October 19, operation to ligate the ductus was undertaken. We followed the 
usual technic of an anterior incision into the left thoracic cavity, incising the medi- ' 
astinal pleura over the aorta and demonstrating the arch of the aorta, the left pul- 
monary artery and the vagus nerve. The site at which the recurrent laryngeal nerve 
dips under the arch of the aorta marks the lateral border of the ductus arteriosus. The 
left pulmonary artery was greatly enlarged. The ductus arteriosus measured about 
0.5 cm. from the pulmonary artery to the aorta and about 1.5 cm. in diameter. It is 
s of interest to note that the palpable thrill accompanying each heart beat stopped the 
moment the ductus was compressed. In fact, had there been any doubt of the. - 
diagnosis of a patent ductus, it would have been immediately dispelled by this dramatic 
disappearance of the thrill. For anyone not familiar with the anatomy of this por- 
tion of the chest, the site at which the digital pressure can interrupt the thrill will 
be an excellent guide to the position of the ductus. Although there was a good deal 
of inflammatory reaction in the region of the root of the lung, we had very little diffi- 
culty in isolating the ductus and passing two ligatures of heavy braided silk around 
it. Before tying the ligatures they were pulled taut and the patient carefully ob- 
served lest because of some other unsuspected abnormality ligation of the ductus might 
not be tolerated. As soon as the ductus was shut off the thrill stopped, but otherwise 
there seemed to be no change in the patient’s condition, and the blood pressure was 
essentially unchanged. The ligatures were' now tied, one as close to the pulmonary 
artery, the other as close to the aorta as possible. The chest was closed without 
drainage. The procedure was much simpler than it would appear to have been from 
the above description ; the entire procedure took less than an hour from the beginning 
- of the anesthesia to the time the patient left the table. 

The patient was placed in an oxygen tent after operation and kept there for 
four days. The convalescence was uneventful except for a period of 24 hours start- 
ing the day after operation. During this period the patient had a severe chill, a 
fever of 103.8° F. and symptoms which led us to diagnose a massive pulmonary atelec- 
tasis. However, following bronchial aspiration and intravenous fluids and blood the 
patient rallied, and on the third post-operative day her temperature became normal. 
Thereafter during the remainder of her stay in the hospital the temperature never 
exceeded 99.8° F. rectally or 99° F. by mouth. She was sitting up in bed by the end j 

of the first week and out of bed a few days later. Her entire disposition changed; 
she became a happy, euphoric patient who was the favorite of the ward. A blood 
culture taken 24 hours after operation was negative, as were repeated cultures taken 
at intervals during the three weeks after operation that she remained in the hospital.' 

’ i 
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Her blood count showed an increase in hemoglobin and red cells. The white blood 
count remained about the same. The systolic blood pressure remained about. 120 mm. 
Hg, but the diastolic rose to 80 mm. During the short period of reaction after 
operation the electrocardiographic tracing was indicative of paroxysmal auricular 
tachycardia, but 10 days later was "within normal limits.” 

Auscultation immediately after suture of the wound showed that the loud 
“machinery” murmur had completely disappeared. The heart sounds remained nor- 
mal in every way, and these auscultatory findings were confirmed by the cardiac sound 
tracing. 

Thirteen weeks after operation the girl was apparently a normal healthy in- 
dividual whose tolerance for exercise had increased over what it had been before her 
attack of endarteritis. 

Note: At present, two years after the operation, the girl is well, healthy and to all 
appearances living a normal life. 
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TRICHINOSIS: A SPORADIC OUTBREAK WITH REPORT OF A 

CASE* 

By James S. Sweeney, Col., MC, F.A.C.P., Frank B. Queen, Lt. Col., MC, 
and Thomas F. Barrett, Capt., MC, Brigham City , Utah 


Trichinosis is a disease about which little is written at the present time, 
partly because it is infrequently diagnosed. We are inclined, as are others, to 
suspect that chronic trichinosis is much more prevalent in this country than 
m ight be indicated by the literature and statistics. 

The purpose of this paper is to draw attention to this condition and to report 
a case observed in this hospital. The patient was one of many victims of a very 
severe outbreak which led to an unusually interesting epidemiologic study. 


Case Report s 

, Our patient, aged 32, was inducted into the Army September 5, 1942, at Butte, 
Montana. He never completed his basic training. He was assigned to the Medical 
etachment at Bushnell General Hospital on September 25, 1942. He reported to sick 
^ u* a u Was b ? s P*talized in November 1942. His complaints were those of soreness 
* hls back and le £ s for the preceding year and a half. He stated that these symptoms 
aa grown progressively worse. Before induction into the Service he worked on a 
, V T™ U H j s m °ther was living at the age of 60 but was not well, being troubled 
with high Wood pressure. His father had died in 1940 at the age of 63 of diabetes 

* Received for publication November 13, 1943. 
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mcllitus complicated by gangrene. He had nine brothers living, three of whom he 
stated, had complaints similar to his. He had seven sisters living, five of whom like- 
wise had similar complaints. -One brother had died on December 26, 1937, from 
meningitis (actually trichinosis.) 

The past history of our patient was essentially negative except for an attack of 
influenza in 1919, typhoid fever at the age of IS, and an attack of severe diarrhea 
in 1937. His physical examination was likewise essentially negative. He was a 
well developed and healthy appearing individual. There was a definite spasticity 
of the left gastrochemius muscle associated with tenderness in the proximal area 
of this muscle. There was subjective soreness in the right leg but no gross tender- 
ness was elicited. 

The patient’s present illness began in the latter part of 1937. He stated that at 
this time, besides himself, others of his family and many friends became ill with 
similar symptoms. His illness followed the consumption of some home-cured sausage 
and ham, his symptoms appearing approximately 10 days after eating the hog meat. 
His trouble began with diarrhea, abdominal cramps, weakness and intermittent 
fever. About 10 days after the onset of these symptoms his eyes became swollen and, 
as he expressed it, he thought they were going to burst.- There was an associated 
edema of his face. Three days later he developed severe pains all over his body, 
marked about his joints. These severe pains were intermittent in character and 
lasted for a period of approximately six weeks. There was some slight swelling of 
some of the joints at intervals. He also had considerable pain in his muscles of 
mastication and at times could hardly open his mouth. For a while he had to be 
fed with a tube. Throughout his acute illness there was profuse sweating. 

The other members of the family had similar symptoms varying in degree and 
intensity. In addition to the symptoms the patient described, he stated that some of 
his brothers complained of severe itching and shortness of breath during the acute 
phase of their illness. Our patient was hospitalized during his illness for a period of 
40 days and was discharged only to have a relapse and be readmitted, remaining the 
second time for a period of five weeks. Since his last discharge, he had felt only 
fairly well and his work had been limited to light farming. He stated that when he 
stood on his feet over a long period of time, the calves of his legs and back ached 
severely. , , _ | T 

At the time the patient was observed in this hospital, all of the laboratory findings 
were essentially negative including the blood count, in which there was no increase 
of eosinophiles. Skin tests for trichinosis were also negative.- Roentgenographic 
plates of his legs were negative. Because of the excellent history presented by this 
patient, it was felt that in all probability he had a trichinal infestation. A piece of 
muscle was, therefore, removed from his left leg for biopsy. Sections of the muscle 
studied at the National Museum revealed the larvae of trichina ranging from 570 
to 640 cysts in 0.28 gm. of muscle. There was a total of 41 such cysts showing cal- 
cification and degeneration (these did not show in tire roentgenograms). 

As a result of these findings inquiry was made as to the other individuals afflicted 
from the same exposure experienced by our patient. We found through the Montana 
Health Department and other sources that in the Fall of 1937, our patient’s family 
moved from North Dakota to Columbia Falls, Montana. They carried with them 12 
of their pigs, and on their journey picked up 11 more in Eastern Montana. About 
the middle of October 1937, they began to kill, their hogs for the purpose of securing 
their meat for the winter. They cured some of the hams and also made sausage. 
According to information obtained from Dr. H. F. Wilkins, Chief Deputy State 
Veterinarian of Montana, the products from the first three hogs killed between 
October 15 and November 10 were rather promptly consumed- by the patient’s family.’ 
These products were fried, roasted and boiled and there is some doubt as to whether 
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these hogs were infested with trichina, as they were fed separately from the others. 
On November 16 six more hogs were butchered,' among which was a large stag. It 
is definitely known that the stag was heavily infested and that his meat constituted a 
large portion of that used in making smoked sausage. The sausage was put up in 
casings, smoked one day, rested one day, and then smoked three days, niter which 
the family began eating it. 

A party was held at the patient’s home on December 14 and since no other hogs 
were killed until December 29, it seems that the six hogs just referred to above were 
the main offenders as far as the infested products were concerned. 

- It is reasonable to assume that the members of the household acquired their 
infestations some time following November 20 and during the early part of December, 
prior to the party of December 14. Details of sausage consumption by the family 
during this interim are not available. It is known, however, that the infested meat 
was eaten intermittently following its preparation which was completed on or about 
November 19 or 20. The exact incubation period, therefore, is difficult to establish in 
individual cases. 

In one instance, namely, that of the 11 year old brother of our patient, there is 
some tangible evidence as to the incubation period. We are informed that on No- 
vember 29 this youngster ate a large quantity of the smoked sausage. On December 
2, he presented symptoms of excruciating abdominal pain, profuse vomiting, diarrhea 
and sweating. It is highly probable that this lad, as well as some of the rest of the 
family, had eaten some of the sausage prior to November 29, since the meat was ready 
for consumption on or about November 19 or 20. If this be true and our evidence 
is very strong that it is, it may be stated that the incubation period varied from three 
days to two weeks. Following the party on December 14, in a •number of cases 
symptoms first appeared three, four, and five days later, up to and including two 
weeks, among those who were exposed at this time. 

The laboratory findings in these cases are of interest, although they are incom- 
plete. Of the 38 cases, there are records of eosinophile counts in 28. The percentage 
of eosinophiles varied from 0 to 70 per cent. The highest count of 70 per cent was 
• that of the younger brother of our patient, who died from his infestation. The 
average of the eosinophile counts of those checked was 21 per cent. There were 
23 skin tests done on the 38 patients of which 17 were positive and six were doubtful. 

It is of interest to review in a little more detail some of the symptoms of the 
group infested and describe especially the course of the illness in the younger brother 
which terminated fatally. The symptoms in the order of their appearance were 
vomiting, diarrhea (5 to 20 pea soup stools per day without blood), griping ab- 
dominal pains, headache, severe pains across the back, puffiness about the eyelids and 
face, varying degree of photophobia, extreme soreness in the muscles of the arms 
and legs, and marked prostration with sweating in about 30 per cent of the cases. 
Approximately 15 per cent of the victims complained of intense itching. The tem- 
perature varied up to as high as 105° F. 

The one fatal case was the 11 year old brother of our patient, just referred to 
a ove. He ate an unusually large quantity of home-cured sausage on November 
& and his symptoms began on December 2. There was a diminution of the intensity 
of his symptoms in a few days and the boy continued to eat the sausage when he 
e t dike eating. On December 16, his condition grew worse and he was taken to 
me hospital with a recurrence of all the manifestations mentioned above in an ex- 
aggerated form. In addition he showed signs of meningeal irritation. A spinal 
puncture was done and live trichinae were found in the spinal fluid. After a very 

ho°spTtel COlirSe, the b ° y d5ed ° n Dece ' mber 26 ’ 10 da >’ s after his admission to the 

There, were several who were present in tW gathering who did not eat any of 
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Table I 


Case No. 

Sex 

Arc 

Date of Onset 

1 

M 

15 

November 22, 1937 

2 

M 

27 

November 24, 1937 

3 

M 

30 

November 28, 1937 

4 

M 

21 

November 28, 1937 

5 

M 

11 

December 3, 1937 

6 

M ' 

32 

December 3, 1937 

7 

F 

■ 16 

December 5, 1937 

8 

M 

13 

December 5, 1937 

9 

F 

29 

December 5, 1937 

10 

M 

3 

December 5, 1937 

11 

M 

31 

December 6, 1937 

12 

F 

19 

December 7, 1937 

13 

M 

29 

December 7, 1937 

14 

F 

9 

i 

December 7, 1937 

45 

F 

41 

December 8, 1937: 

16 


55 

December 9, 1937 

17 


25 

December 9, 1937 

18 


20 

December 9, 1937 

19 


44 

December 12, 1937 

Guests at Party 14 December 1937 

20 

M 

35 

December 17, 1937 

21 

F 

28 

December 17, 1937 

22 

M 

36 

December 17, 1937 * 

23 

F 

40 

December 18, 1937 

24 

F 

28 

December 20, 1937 

25 

M 

18 

December 20, 1937 

26 ' 

M 

10 

, December 22, 1937 

27 

M 

49 

December 23, 1937 

28 

F 

31 

December 23, 1937 

29 

F 

54 

December 23, 1937 

30 

M 

20 

December 23, 1937 

31 

M 

31 

December 23, 1937 

32 

M 

36 

> December 24, 1937 

33 

M 

! 

December 25, 1937 

34 

M 

23 

December 26, 1937 ' 

35 

M 

8 

December 27, 1937 

36 

M 

6 

December 27, 1937 

37 

M 

49 

December 28, 1937 

38 

F 

19 

January 3, 1938 
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the hog meat and who, of course, showed no signs of illness. One family took some 
of the meat home with them but ate none of it at the party. Later they cooked it 
thoroughly and consumed it without any ill effects. In table 1 is a list of the cases, 
their age,’ sex, and date of onset of symptoms. These data have been provided by 
the Montana Health Department, local health service and the family physicians. 

This interesting sporadic outbreak of trichinosis should be a warning to all 
the medical profession and health agencies. Those of us in the military hos- 
pitals should be on the alert for the recognition of trichinosis in cases of ill defined 
aches and pains and cases of unexplained eosinophilia. We are reminded, too, 
that frank symptoms of trichinosis may be present over a surprisingly long period 
of time — in our case for five years. It is not clearly understood just bow long 
these parasites may remain viable in the human host. An investigation made on 
July 8, 1938. revealed that all the adults involved in this epidemic had residual 
symptoms of muscle soreness and at times acute muscle crariips in their legs. 
The residual symptoms were not so marked in children as in the adults. The 
adults were able to do some work, though they tired very easily and it was esti- 
mated that they were able to attend to from one quarter to one half of all their 
normal duties. 

It is generally agreed that the severity of symptoms is proportional to the 
number of cysts ingested, as was so cogently demonstrated by tbe younger 
brother who continued to eat the infested sausage; also upon reinfestation be- 
cause there is no immunity established as a result of one infestation. It should 
be remembered, finally, that other 'animals besides hogs may be carriers of tbe 
trichina, namely rats and bears. There is no known treatment for the state of . 
encystment. The treatment during the acute phase or period of invasion is 
thorough catharsis supplemented with vermifuges. The most effective treatment 
is the prophylactic approach which involves simply thorough cooking of pork 
and sausages. 


DERMATITIS DUE TO BARBITURATES: REPORT OF A CASE 
WITH ASSOCIATED ANEMIA * 

By J. K. Potter, M.D., and R. J. Whitacre, M.D., 

East Cleveland , Ohio 

The widespread use of barbiturates has resulted in numerous reports of 
reactions following their use. The type of reactions following ordinary doses 
of barbiturate is usually a form of dermatitis. Phenobarbital was introduced 
to the medical profession in 1911. A few months later Loewe 1 reported the 
first cutaneous reaction following the use of this drug. The skin manifestations 
were relatively mild and promptly disappeared upon withdrawal of the drug. 
Hamilton 2 reported the first case of universal exfoliative dermatitis due to 
phenobarbital in 1926. The majority of patients who have had skin reactions 
following the administration of barbiturates have recovered. However, fatal 
terminations have been reported. 3 ’ 4> G ’ 6 

'Received for , publication April 16 , 1943 . 
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The pathologic lesions associated with cutaneous reactions due to barbituric 
acid derivatives have not been clearly defined. Schulte 7 was unable to detect 
microscopic changes in the tissues of animals which had been subjected to 
repeated doses of barbiturates. Winer and Baer , 0 in reporting a fatal case of 
exfoliative dermatitis due to phenobarbital, stated that the autopsy findings 
were similar to those produced in toxic reactions to arsphenainine. There was 
a cellular infiltration of the internal organs by eosinophiles. Sexton, Pike, and 
Nielson c reported a case of exfoliative dermatitis and death due to phenobarbital. 
At autopsy there were no significant findings other than a bronchial pneumonia 
which was probably the result of drug depression. The following is a case 
report of dermatitis due to barbiturates associated with anemia. 

Case Report 

On October 19 a white female, aged 46, in good physical condition, was admitted 
to the hospital for a thyroidectomy. The patient was receiving Lugol’s solution, 
15 minims three times a day, preoperatively. Temperature and respirations were 
normal, pulse 120, blood pressure 170 nun. Hg systolic and 98 mm. diastolic, basal 
metabolic rate + 28 per cent, hemoglobin 92 per cent, and red blood count 4,350,000. 
The white blood cell count was 7,500, with polymorphonuclears 76 per cent and 
lymphocytes 24 per cent. . Repeated white blood cell counts during the patient’s stay 
in the hospital did not reveal any material change. On October 20 luminal gr. 1% 
(0.1 gm.) was given at 10:00 a.m. At 1 :30 p.m. she had a chill followed by a rise 
in temperature which reached a maximum of 104° F. at 4:00 p.m. During this time 
a marked erythema developed over the entire body. On October 21 luminal gr. 1% 
(0.1 gm.) was repeated at 12:00 m. Following this, the patient had a severe chill 
and by 4:00 p.m. the temperature was 103.8° F. At this time the erythema was 
even more pronounced and caused the patient considerable discomfort. Luminal and 
iodine medication was discontinued. Being unable to sleep the patient on October 
22 at 1:30 a.m. was given amytal gr. 1% (0.1 gm.) and aminopyrine gr. 3% (0.23 
gm.). This was followed promptly by a severe chill and the temperature was 
elevated to 103.6° F. by 2:30 a.m. At 8:00 a.m. the patient’s temperature, pulse and- 
respirations were normal, but her entire body was covered with large serous filled blebs. 
On this date the hemoglobin was reduced to 80 per cent and the red blood cells to 
3,900,000. During the next few days the patient was very uncomfortable owing to 
the skin eruptions. The patient became progressively more anemic until October 
29 when the hemoglobin was 58 per cent and the red blood count 3,000,000. At this 
time there were large indurated areas over the entire body and desquamation had 
started. Following this the general condition of the patient improved sufficiently 
for a thyroidectomy to be done. There were no further complications. Roth 8 has 
reported the occurrence of mild hyperchromic anemia in cases of exfoliative der- 
matitis due to barbiturates, but apparently anemia is an unusual complication. 

The increased use of barbiturates as preoperative sedatives and as anesthetic 
agents makes it desirable to be aware of the relative frequency with which, these 
reactions occur. Menninger,® in 1928, could find only 41 reported cases of 
cutaneous eruptions due to barbiturates. Since that time the number of cases 
reported in the literature has steadily increased. Many authors 4> 9 * 10 > 12,13 

believe that from 1 to 3 per cent of patients taking phenobarbital will show a 
toxic skin rash. Cutaneous reactions apparently occur following all types of 
barbiturates. However, the long-acting barbiturates such as phenobarbital 
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(luminal) cause skin reactions more frequently than the short-acting barbiturates 
such as pentobarbital sodium (nembutal) or sodium propyl-methyl-carbinyl 
allyl barbiturate (seconal). Dietrich 14 has not observed cutaneous reactions in 
3,700 cases in which seconal was used. In the last 10,000 recorded cases in 
which pentobarbital sodium was used we have not noted a single skin 
manifestation. The ultra short-acting barbiturates as pcntothal sodium and 
evipal have been used extensively to produce surgical anesthesia but like the 
short-acting group they have rarely caused skin eruptions. This is significant to 
the surgeon and anesthetist because their use of barbituric acid derivatives is 
limited for the most part to the short-acting and ultra short-acting groups. 

Various types of cutaneous reactions have been reported. The urticarial 
type in which wheals or angioneurotic edema occurs is the most common form. 
The onset occurs promptly and rapidly disappears upon discontinuing the drug. 
The erythematous type may become diffuse and go on to an exfoliative dermatitis. 
In other cases, vesicles, large blebs, or bullae occur which may become necrotic. 
Novy 15 described a - fixed type of eruption which is characterized by recurrences 
of the skin manifestation in exactly the same location of the body. In these 
cases the involved area often becomes pigmented. Stryker 10 reported a case of 
erythematous dermatitis with red, swollen, exfoliative skin, stupor and rise of 
temperature due to a barbiturate which was followed by photo-sensitization 
of the skin. On exposure to sunlight four months later there was a reappearance 
of the dermatitis. Moss and Long 17 reported two cases that had in addition to 
the skin eruption involvement of all mucous surfaces except those of the 
bronchial and urinary system. No obvious loss of hair occurred, but each 
eventually shed all his finger nails and toenails. It has been noted 4 ’ 17 that in 
certain cases an exudate may occur in the pharynx causing a pseudo-membrane 
suggesting diphtheria. 

The dose of barbiturate is not an important factor, since very small quantities 
. will produce skin eruptions in sensitive individuals. 15 Skin reactions may follow 
the administration of a single dose of barbiturate. However, it is believed 18 that 
these reactions occur more frequently after the repeated use of barbiturates, 
indicating that sensitization may be acquired. It has been suggested 19 that 
nearly all drug eruptions are in this category of acquired sensitization. At the 
present time there are no satisfactory tests to determine whether a patient is 
sensitive to barbiturates other than by clinical trial. The patch test and skin 
wheal are unreliable as methods of determining a patient’s sensitivity. 20 ’ lG) 17 
It has been noted that patients who show intolerance to one barbiturate are 
often sensitive to other barbituric acid derivatives. 

Summary 

. A case of exfoliative dermatitis associated with anemia due to barbiturates 
is reported. Although barbiturates are very widely used it is not generally 
realized that certain groups of barbituric acid derivatives cause skin reactions in 

to 3 per cent of the cases in which they are used. Occasionally these reactions 
ermmate fatally. The skin eruptions usually occur with ordinary doses of the 

r «g- In some instances repeated doses of a barbiturate increase the patient’s 
sensitivity. In such cases dermatitis occurs after the continued use of the drug. 
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The long-acting barbiturates, such as phenobarbilal, • cause the greatest 
number of cutaneous reactions. The short-acting barbiturates,' such as pento- 
barbital sodium, and the ultra short-acting barbiturates, such as pentothal sodium, 
rarely precipitate skin reactions. 
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SICKLE CELL ANEMIA SIMULATING CORONARY OCCLUSION * 

By S. L. Zimmerman, M.D., Major, M.C., A.U.S., and Roy Barnett, M.D., 
Major, M.C., A.U.S., Columbia, Spitth Carolina 

Introduction 

Real and fancied cardiac disease in sickle cell anemia has been the subject 
of considerable discussion. 1 ’ 2> 3> 4 Particularly has there been confusion with 
rheumatic fever, as dyspnea, palpitation, cardiac enlargement, systolic and dia- 
stolic apical murmurs, and prolonged P-R intervals are associated with 
arthralgias and fever in both diseases. Klinefelter 5 has recently dispelled the 
confusion. He found cardiac hypertrophy without valvular or endocardial 
abnormalities, or myocardial damage in all 11 of his autopsied cases of sickle 
cell anemia. This may be compared with entirely similar findings in 22 of 
23 cases of pernicious anemia reported by 7 " Cabot. 6 In both anemias the hyper- 
trophy is secondary to the anemia, although the exact mechanism is still 
uncertain. 7 The clinical symptoms and signs reflect the hypertrophy and 
dilatation. 

Severe anemias of any type may become manifest as functional coronary 
insufficiency, although there is some doubt whether this can occur in an 
otherwise normal heart. 8 A preexisting coronary sclerosis is usually necessary 
to produce symptoms or electrocardiographic changes. 8 ’ 9 

In our case the hemolytic crisis of sickle cell anemia was accompanied by 
typical clinical features and suggestive electrocardiographic changes of coronary 
occlusion. 


Case Report ■ 


Patient L. J., a 30 year old colored male, was apparently well until June 1941, 
at which time, while carrying a bucket of coal, he was taken with a severe sense 
of substernal pain which radiated to both arms and was accompanied by profuse 
perspiration, nausea, and vomiting. He was hospitalized in the military service from 
June 10 to July 31, 1941. He. denied syphilis, rheumatic fever, or other relevant ill- 
nesses. The family history was noncontributory. 

On admission the temperature was subnormal, the blood pressure 110 mm. Hg 
systolic and 80 mm. diastolic. The heart was slightly enlarged to the left, and there 
was a soft blowing apical systolic murmur present. A tentative diagnosis of coronary 
occlusion was made. Admission electrocardiogram (A) on June 10, 1941, revealed 
an inverted T-wave in Lead IV— F and broad and low T-waves in Leads I and II. 
Iliere were no significant ST deviations, although the tracing was not entirely satis- 
factory. 

He soon became febrile and icteric. Blood count on June 13, 1941 revealed red 
blood cells 2.8 million, white blood cells 11,800, polymorphonuclears 89 per cent, and 
lymphocytes 11 per cent. On the smear there was marked achromia, anisocytosis, 


* Received for publication May 3, 1943. 

From Cardiovascular Service, U. S. Veterans Administration, 
Carolina. 


Columbia, South 
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and poikilocytosis. Many sickle cells were reported. The Kahn reaction was nega- 
tive. The urine was not remarkable. The icteric index was 36. . On June 19, 1941 
the red blood cells numbered 2.0 million. Many sickled forms 'were- noted. The 
patient was placed on intramuscular liver extract, treated symptomatically and dis- 
charged July 31, 1941, improved, although available laboratory data Recorded a final 
red blood cell count of 2.62 million with 50 per cent hemoglobin. 

On the second electrocardiogram (B) taken three days after admission, the 
T-wave in IV-F was M-shaped and the T-wave in Lead II diphasic, but no ST 
deviations were apparent. There was moderate slurring of QRS in all leads. The 
third electrocardiogram (C) taken June 26, 1941, revealed a normally upright T-4 
and increase in amplitude of the upright T-wave in Leads I and II. There was a 


A 

6-10-41 



D 

E 

F 

G 

1-27-42 

2-17-42 

3-30-42 

10-22-42 



tendency toward right axis shift. At this time there was no longer any clinical 
evidence of a hemolytic crisis and the patient was asymptomatic. 

The electrocardiographic changes described above were atypical in that they 
followed no particular pattern ; however, they were not unlike those occasionally seen . 
in anterior wall, occlusions; They differed in that they occurred early and were un- 
accompanied by abnormal Q-waves or ST deviations. They reverted in a relatively' 
short period of time. 

The patient was readmitted November 7, 1941, for treatment of an acute non- 
suppurative lymphadenitis. At that time there was no evidence of an acute hemolytic 
crisis, although a marked anemia and sickling were present. The red blood ce Is 
averaged 2.5 million and the hemoglobin ranged between 50 and 70 per cent, by. the 

Talquist method. ..... r 

On January 27, 1942, he was readmitted, acutely ill, again complaining ot 
severe, chest pain, headache, nausea, vomiting, and prostration. He had been rela- 
tively well in the interim. The heart was large, the area of precordial dullness 
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extending to the anterior axillary line.- There was a blowing systolic apical murmur. 
There was no evidence of congestive failure. The blood pressure was' 120 mm. Hg 
systolic and 70 mm. diastolic. The temperature reached a level of 102° F., but soon 
subsided. The pain persisted for a day or so and then subsided also. Blood studies 
again revealed the patient to be in an acute hemolytic crisis. There were electro- 
cardiographic changes similar to those described above, namely, a small, broad T-l 
and a notching of T-4 (IV-F). The final blood count of March 16, 1942, revealed a 
red blood cell count of 3.53 million with 70 per cent hemoglobin. The patient was 
subsequently transferred to a general hospital for disposition. Electrocardiogram F 
was taken while in remission, at which time his red blood cell count was 3.84 million 
and hemoglobin 75 per cent. Sickling remained present on all preparations, and the 
patient was discharged from the military service on March 21, 1942. 

He was admitted to the Veterans Administration Facility, Columbia, South 
Carolina, October 22, 1942, at which time he was relatively asymptomatic. He was 
seen by the cardiologist, and the examination is quoted in full : 

“Examination reveals a 30 year old colored male who is ambulant, minimally 
dyspneic at rest, with no distention of the cervical veins in the erect position. 
In the recumbent position it is seen that the cervical veins distend and pulsate 
very slightly but this is probably a transmitted pulsation. Trachea is midline, 
there is no tug. Thyroid is not enlarged. Apical impulse is rather forceful. 
The point of maximum intensity is felt in the fifth intercostal space outside the 
midclavicular line. The left border agrees to percussion. There is no demon- 
strable clinical enlargement to the right to percussion and there is no increase in 
retromanubrial dullness. Rhythm is regular. The first sound over the mitral 
area is not snapping, and is followed by a blowing apical systolic murmur. In 
the recumbent position and left lateral prone position, there is no essential change 
heard in the murmur described above. There is heard over the pulmonic area a 
systolic murmur as well.” 

The exercise tolerance was within normal limits. There was no evidence -of con- 
gestive failure. The radial vessels were thickened, but there was no evidence of 
retinal sclerosis. Roentgenographic examination of the chest revealed cardiac en- 


Octobcr 22, 1942 
October 22, 1942 
October 23, 1942 


October 22, 1942 
October 22, 1942 


October 27, 1942 


November 5, 1942 
November 6, .1942 

November 12, 1942 


Laboratory, Data for Admission October 22, 1942 
Icterus index 20. 

Wassermann: Positive 100 per cent. Kahn: 4-plus. 

Urinalysis: Yellow, acid, sp. gr. 1.008. Mucus, occasional shred, 3-4 
per high power field. Epithelia, few squamous and round, remainder 
negative. 

Urinalysis: Amber, acid, sp. gr. 1.015. Mucus, few shreds. W.B.C., 
occasional. Epithelia, few squamous. Remainder negative. 

Blood cell : Erythrocytes, 2,120,000. Hemoglobin, 7.1 grams, 45 per 
cent. Newcomer. Cell volume 46 per cent. Volume index 1.09. Red 
cells show definite sickling. 

Blood count: Erythrocytes, 2,120,000. Leukocytes, 8,900. Blood 
platelets, 311,640. Differential leukocyte: polys, 46-43 seg, 3 staff. 
Lymphocytes, 54. Monos, none. Eosinophiles, none. Basophiles,- 
none. Hemoglobin 7.3 grams, 45.2 per cent, Newcomer. Color index 
1.07. Polychromatophilia present Anisocytosis present. Poikilocy- 
tosis present. No myelocytes found. Reticulocytes, 9.2 per cent. 
Nucleated reds, none seen. Red cells show definite sickling. 
Sedimentation index, 2 mm. per hour. 

Gastric analysis: Amount obtained, 60 c.c. Total acidity, 50. Free 
HC1, 35. 

Total erythrocyte count, 2,920,000. Leukocytes, 15,600. Polys, 52. 

Lymphocytes, 48. Hemoglobin, 9.0 grams, 56.7 per cent. 

* 
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largement, the measurements being: M. R., 5.3 cm.; M. L., 11.3 cm.; Chest 30.6 cm. 
Fluoroscopy in the lateral and right oblique position revealed a uniform enlargement 
of the heart, but no evidence of unusual left auricular predominance was noted. 
1 here was no encroachment upon the esophagus. Roentgenographic examination 
of the skull revealed serrations in the vertex of the calvarium. 

The patient remained afebrile, but laboratory work-up revealed a moderate to 
marked anemia with evidence of blood destruction and regeneration. The icteric 
index was elevated. Sickling was persistently' present. The detailed laboratory data 
are given below. Interestingly enough the Wassermann and Kahn reactions became 
positive. Electrocardiogram G was within normal limits. With antisyphilitic 
therapy, iron and liver, and a high caloric diet, he was discharged with a final red 
blood cell count of 3.05 million and a hemoglobin of 7.6 grams, 47 per cent, New- 
comer method. 

A final diagnosis of heart disease, due to sickle cell anemia with cardiac en- 
largement and myocardial damage, was made. 

Discussion 

Though minor electrocardiographic abnormalities, consisting of PR pro- 
longation and variations in the amplitude of the T-wave, have been noted 
previously/’’ 10 we have not discovered T-wave reversal or changes of this 
magnitude in other reported cases. In the present instance the progressive 
reversible T-wave changes increased the original suspicion of coronary occlusion 
based on the clinical symptomatology. 

There seems ample evidence that this is an instance of acute- coronary, 
insufficiency. It is very doubtful that any organic coronary artery disease 
exists, in view of the patient’s age (30), race (negro), and the early return 
of the electrocardiogram to normal. Furthermore, the anemia per se could not 
have been the cause of the episodes described, as there was no change in red 
cell count during the recovery period. The necessary factor in the production of 
the coronary insufficiency was the hemolytic crisis. It is not possible to ascertain 
the exact mechanism, whether a sudden fall in red blood cells causing a sudden 
anoxemia, later compensated, or a toxic end product of red cell autolysis, or the 
same factor which induces the crisis itself. 

Conclusion 

A case of sickle cell anemia is reported in which the hemolytic crisis simulated 
a coronary occlusion clinically and to a lesser degree cardiographically. , 
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EDITORIAL 

CUSHING’S SYNDROME , 


Since Cushing's original description 1 of this symptom complex, the 
condition has become widely known, doubtless because of the striking and 
unusual symptoms it presents, in spite of its relative rarity. Cushing at- 
tributed the syndrome to a basophilic adenoma of the anterior lobe of the 
pituitary because this lesion was found in several of the 12 cases he collected. 
Following his -report the syndrome was widely regarded as a manifestation 
of hyperpituitarism. 

Subsequent observations, however, have cast serious doubt on this con- 
clusion. There is no constant relationship between the occurrence of baso- 
philic adenomata and the symptom complex. Many patients with basophilic 
adenomata have been reported who did not show these symptoms. Con- 
versely, many clinically typical cases of the syndrome have shown no pit- 
uitary adenoma, but often a tumor or other significant lesion elsewhere, most 
frequently in the adrenal cortex-, or more rarely in the thymus. 

Moreover, a critical survey of the principal symptoms reveals that many 
of them suggest a deficiency rather than an overactivity of the pituitary. 
Among the most prominent features may be mentioned the obesity, often 
painful, commonly described as the “buffalo” type, affecting especially the 
face, neck, the trunk and markedly the abdomen, and sparing the limbs. 
Cutaneous changes are marked and include hypertrichosis, dryness and 
fragility of the skin with marked acne and susceptibility to superficial in- 
fections, a dusky flushing which may be associated with an actual poly- 
cythemia, and the characteristic purplish atrophic striae on the abdomen and 
thighs. , Occasionally there may be a cutis marmorata, ecchymoses, or 
brownish pigmentation. - • 

There is usually hypertension and more or less marked generalized 
arteriosclerosis. There is progressive weakness and prostration, with pains 
in the back, limbs and abdomen. 

There is usually a kyphosis of the dorsal spine, accentuating the buffalo 
appearance. There is also in most cases a general reduction in the density, 
of the bones, an osteoporosis which may become extreme and lead to patho- 
logical fractures, including compression fractures of the vertebral bodies. •• 
The pathogenesis of this change is still in doubt, but there is no convincing 
evidence that it is due to hyperparathyroidism. 

Eventually there is usually evidence of depressed thyroid activity, as 
shown by a reduced basal metabolic rate and a high blood cholesterol. 
Gonadal activity is also depressed as indicated by amenorrhea, loss of libido 
and arrest of normal development of ovarian follicles in females and coi- 


i Cushing, Harvey: Papers relating to the pituitary body, hypothalamus and para- 
fmpathetic nervous system, 1932, Charles C. Thomas, Spring e , . 
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responding disturbances in males. Less constantly but frequently there is a 
disturbance of carbohydrate metabolism with hyperglycemia and glycosuria. 
There may also be a disturbance of water balance with polyuria and 
polydipsia. 

These varied symptoms indicate a marked and wide spread endocrine- 
disturbance and suggest a general depression of function (except for the 
adrenal cortex) which may in considerable measure be a direct or indirect 
result of a deficiency of hypophyseal secretion. The adrenal cortex, on the 
other, hand, appears in many cases to be hyperactive. In a substantial por- 
tion of the cases of Cushing’s syndrome there have been found either corti- 
cal tumors or a well marked diffuse hyperplasia of the cortex. Removal of 
such a tumor has been followed by a remission of symptoms. 2 However, 
such adrenal lesions have been demonstrated in only a portion of the cases, 
and no single gross lesion has been found constantly present in all cases. 

In 1935 Crooke 3 reported a study of 12 cases of Cushing’s syndrome 
in all of which he found a hyalinization of the cytoplasm of the basophilic 
cells of the hypophysis which he interpreted not as a degenerative or necro- 
biotic change but as an indication of a physiological disturbance which he 
thought might furnish a basis for the development of Cushing’s syndrome. 
Of these 12 cases, 6 showed a basophilic adenoma of the pituitary, three a. 

- tumor of the adrenal cortex, and three a tumor of the thymus. This hyalin- 
ization was not present in appreciable degree in a large number of control 
cases,, including cases of acidophilic and basophilic cell adenomata of the 
pituitary which did not show the Cushing syndrome clinically. Crooke’s 
observations as to the hyaline change in the basophilic cells in Cushing’s 
syndrome have been confirmed by Rasmussen 4 in three cases and by Hein- 
becker 5 in five cases. The exact significance of this hyalinization is not yet 
clear, however, nor has any single cause for its development been found. 

As accumulating evidence tended to discredit the significance of baso- 
philic adenomata as a cause of Cushing’s syndrome, interest, has centered 
increasingly on the adrenal cortex. As has been noted, cortical tumors and - 
diffuse hyperplasia of the adrenal cortex constitute the most frequent po- 
tentially significant lesions found in these cases. Among others, Albright 
and his associates 6 have supported the view that the syndrome is the result of 
“hyperadrenocorticism.” It has not been possible clinically to differentiate 
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"5-247 EINBECKER ’ P ’ : TI,C patl,0 £ cncsis of Cushing’s syndrome, Medicine, 1944, xxiii, 
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cases with adrenal cortical lesions from cases without them with any 
certainty. 

Recent observations of Heinbccker r ' appear to throw light on some of 
the cases of Cushing’s syndrome which do not have adrenal lesions. By 
the experimental production of destructive lesions in the hypothalamus lie 
was able to produce in dogs a condition showing some of the features of- 
Cushing’s syndrome in man. The animals became, obese and showed 
diabetes insipidus. They showed changes in the thyroid, gonads and (in 
some individual animals) in the pancreas which were interpreted as regres- 
sive and indicating depression of function. The adrenals were normal. 
There was a loss of granulations in the basophilic cells of the anterior lobe of 
the pituitary, although the hyalinization seen in human cases was not exactly 
duplicated. These animals were abnormally sensitive to the administration 
of adrenal cortical hormone. 

He also made a careful study of this portion of the brain in five human 
cases of Cushing’s syndrome. In one case which showed an adrenal tumor, 
no abnormalities were found in the hypothalamus. In all the other four 
cases which showed normal adrenals he found a marked degree of atrophy 
of the nerve cells in the hypothalamic nuclei. In two of the cases a small 
basophilic adenoma of the anterior pituitary was noted, but not in the others. 
All cases, however, showed the hyalinization of the basophilic cells de-. 
scribed by Crookc. This Heinbccker also regards as the significant lesion 
common to all cases, and he believes it indicates a depression. of function 
which results also in a secondary depression of the gonads and the thyroid. . 
Basophilic adenomata, if present, he thinks are of secondary significance 
and suggests that they may indicate an attempt on the part of the anterior - 
pituitary to compensate for decreased function of the basophilic cells. This 
hyalinization and depression of function of the basophilic cells may be due 
directly to pathological overactivity of the adrenal cortex or to a tumor of . 
the thymus, or it may result from atrophy of the hypothalamic nuclei with 
an apparently normal adrenal function. Based on his animal experiments, 
Heinbecker suggests that the hypothalamic lesion may operate by increasing 
the sensitiveness of the hypophysis to cortical hormone, so that a normal 
cortical secretion may bring about the same changes in the basophilic cells 
that are caused by a hypersecretion in individuals with a normal hypo- 
thalamus. 

There is not as yet sufficient evidence to decide these points, and a solu- 
tion perhaps may wait until adequate methods are available for identifying 
and measuring the hormones presumably concerned. Meanwhile, in' the 
present state of knowledge, the most promising therapeutic approach appears 
to be a search for a lesion in the adrenals (or thymus) rather than a diiect 
attack on the pituitary, whether by surgical or roentgenological measures. 



REVIEWS 

Textbook of Gynecology. Second Edition. By EmIl Novak, M.D., F.A.C.S. 708 

pages; 16.5 X 24 cm. 1944. Williams and Wilkins Company, Baltimore. Price, 

$ 8 . 00 / 

Although only three years have elapsed since the appearance of the first edition, 
this new volume of Dr. Novak’s textbook is in many ways a new book. 

The present treatment of the topic of generative embryology as. a single chapter 
is a definite improvement. The collaboration of Dr. Meyers in this chapter makes 
the book of great value to specialists as well as students. 

The addition of a chapter on female urology, by one of the outstanding men in 
this field, gives the student and general practitioner an insight into the close rela- 
tionship between gynecological and urological conditions. 

' The text of the book continues to be a little lengthy and repetitious. The illus- 
trations are more numerous but, as in the first edition, lack the simplicity which is so 
essential in presenting the problem of gynecology to students. However, both criti- 
cisms are minor ones, and in general the second edition deserves the same success as 
the first. 

W. K. D. 

X-Ray Examination of the Stomach. By Frederic E. Templeton, M.D. 516 pages; 

23.5 X 16 cm. 1944. University of Chicago Press, Chicago. Price, $10.00. 

With the exception of lipiodol myelography, fluoroscopy is more vital in making 
a roentgen diagnosis in diseases of the gastrointestinal tract than any other phase, 
of roentgenology. In preparing his volume of roentgen-ray diagnosis of the upper 
gastrointestinal tract, Dr. Frederic E. Templeton evidently had this belief in mind, 
for he repeatedly emphasizes the fluoroscopic appearance of lesions of the upper 
gastrointestinal tract, and his differential diagnoses are based largely on' the findings 
made while the patient is being examined fluoroscopically. 

The material of the book is divided into a section dealing with the spot filming 
fluoroscope and the technic of using this machine, and other sections discussing the 
diseases of the esophagus, stomach and duodenum. Since few doctors have a spot 
filming fluoroscope available, this portion of the book is of only , passing interest. 
The other sections, though, are well worth careful perusal, for the descriptions of 
roentgenological evidence of diseases of the esophagus, stomach and duodenum are 
clear, concise and accurate. Profuse illustrations have been inserted throughout the 
text, and the only comment needed concerning these is that they are adequate in num- 
ber and are excellent. 

Throughout the book, there are frequent references to the patterns of the mucosa 
of the esophagus, stomach and duodenum. There is no doubt left in the reader’s mind 
that the author considers the mucosal patterns to be of paramount importance in 
locating and differentiating the lesions in question. Numerous pages are devoted to 
describing in detail the normal and the abnormal mucosal patterns as seen by the 
author and others. Perhaps the greatest criticism that can be made of this book is the 
innumerable references to the works of other roentgenologists and gastroenterologists 
who, as is so common among doctors, have contradictorv views about the mucosa of 
the gastrointestinal tract. If one is particularly* interested in research as regards the 
roentgenograph ic appearance of the mucosa, then the numerous references will be of 

help, but to the average physician, this part'of the book will be only confusine and 
tiresome. " ' & 


. 1053 



1054 


REVIEWS 


The author’s last chapter is perhaps his most useful one to the reader. ' Here, in 
a brief though complete summary, the various points of differential diagnosis of 
lesions of the upper gastrointestinal tract are enumerated and compared. Thus, the 
busy practitioner can quickly consult this chapter, to aid him in his work, without 
having to read through one of the more lengthy ones. . If this text is found to be 
inconclusive on some particular subject, or if further reading is desired, the author 
has a very long list of references added; this bibliography contains the names of not 
only American writers, but many foreign ones. 

The reviewer has no hesitancy in stating that this volume of Dr. Templeton’s is 
worthy of reading, for the information to be gained far outweighs the effort required 
to read it. The selling price of $10 might be considered a little excessive for a book- 
no larger than this one, but, like the references of the mucosal patterns, this is a 
debatable point. 

D. J. B. 

Gynecological and Obstetrical Urology. By Houston S. Everett, A.B., A.M., M.D. 

517 pages; 23.5x16 cm. 1944. Williams and Wilkins Company, Baltimore.. 

Price, $6.00. 


This book represents the first correlation of the specialties of gynecology and 
obstetrics with that of urology. The importance of the interrelationship of each can 
not be too firmly stressed, and is something that becomes more obvious as the text of 
Dr. Everett’s book is carefully reviewed. 

The author has had wide experience in this work, at both the -Johns Hopkins 
and Maryland University Medical Schools. He has also had personal association 
with the outstanding authorities in these fields. In addition he has the rare faculty 
of intelligent interpretation and logical organization. 

The book is one which the specialist will find an indispensable working guide to 
his urological problems. It is also the type of volume which becomes of increasing 
value to the general practitioner in this flaily contact with women. 

The chapter on cystoscopy sets forth simply and clearly the technic for the 
Kelly method of aeroscopic cystoscopy, and omits for the most part the finer details of 
the more familiar water method. This should prove itself of value to all those who 
have heard of this method, but until now have been unable to put it into practice for 
lack of an authoritative description of the technic. However, in all fairness to the. 
method, it must not be assumed to be so simple as -to require neither training nor 
experience, for without these cystoscopy by the Kelly method will lead only to con- 
fusion. The Kelly method is for many procedures unexcelled, vbut in others it is 
inferior to the water method. Training and judgment are needed to select the proper 
method for any individual case. 

Dr. Everett’s treatment of the topic of bladder inflammations is excellent, and he 
has here brought up to date the complicated picture of chemotherapy. Other sections 
equally well written are those of calculi and renal tuberculosis, both at best difficult to 
present. 

The illustrations are all of good-quality and clarity. The drawings by Malone, 
a student of the late Max Brodel, are entirely accurate and understandable. The 
views of the interior of the bladder made through the Kelly cystoscope may be con- 
fusing to those urologists accustomed only to the picture as seen through the water 

scope. • _ 

The criticisms of this review are made in a constructive sense, and in no way, 
affect the opinion that Dr. Everett’s book is to be the authority for urological problems 


in women. 


W. K. D. 
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. 5 BOOKS RECEIVED 

Books received during October are acknowledged in the following section. As 
far -as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Surgery of the Hand. By Sterling Bunnell, M.D. 734 pages; 26 X 19 cm. 1944. 
J. B. Lippincott Company, Philadelphia. Price, $12.00. 

Proteins and Amino Acids— Physiology, Pathology, Therapeutics. 189 pages; 23 X 15 
cm. 1944. The Arlington Chemical Company, Yonkers, New York. 

.The Diseases of the Endocrine Glands. By Hermann Zondek, M.D. (Berlin). 
Fourth (Second English) Edition. Translated by Carl Prausnitz Giles, M.D. 
(Breslau), M.R.C.S. (Eng.), L.R.C.P. (Lond.). 496 pages; 23.5x15.5 cm. 
1944. Williams and Wilkins Company, Baltimore. Price, $11.00. 

Ventures in Science of a Country Surgeon. By Arthur E. Hertzler, M.D. 304 
pages; 23.5 X 16.5 cm. 1944. 

Gynecological and Obstetrical Urology. By Houston S. Everett, A.B., A.M., M.D. 
517 pages; 23.5x16 cm. 1944. Williams and Wilkins Company, Baltimore. 
Price, $6.00. 

The Medical Clinics of North America. Boston Number. Twenty-two contributors. 
263 pages; 23 X 15 cm. September, 1944. W. B. Saunders Company, Philadel-* 
pliia. (Published bi-monthly — price per year, $12.00.) 

Recent Advances in Anaesthesia and Analgesia ( Including Oxygen Therapy). Fifth 
Edition. By C. Langton Hewer, M.B., B.S. (Lond.), D.A. (Eng.). 343 pages; 
21 X 14 cm. 1944. The Blakiston Company, Philadelphia. Price, $5.50. 

Physiology in Health and Disease. Fourth Edition, thoroughly revised. By 'Carl J. 
Wiggers, M.D., D.Sc., F.A.C.P. 1174 pages; 24x16 cm. 1944' Lea & 
Febiger, Philadelphia. Price, $10.00. 

Studies on Immunisation. Second Series. With appendices dealing with anti-typhoid 
inoculation, chemo-therapy, and statistical and other operations of induction. By 
Sir Almroth E. Wright, M.D., F.R.S. 256 pages; 25.5x19.5 cm. 1944. 
William Heinetuann, Medical Books, Ltd., London. Price, 25s net. 

A Method of Anatomy — Descriptive and Deductive. Third Edition. By J. C~. 
Boileau Grant, M.C., M.B., Ch.B., F.R.C.S. (Edin.). 822 pages; 26 X 18 cm. 
1944. Williams and Wilkins Company, Baltimore. Price, $6.00. 

Diagnostico Topogrdfico de los Proccsos Plcuropulmonares. Estudio Anatomico , 
Clinic o y Radiologico. By Dr. Juan Soto Blanco. (Coleccion de Mono- 
grafias — Monografia No. 1.) 106 pages; 29 X 20.5 cm. 1944. Imprenta 

“Rosgal,” de Hilario Rosillo, Montevideo, Uruguay. 

Primcra Confcrcncia Argentina, Buenos Aires, October of 1943. Relatos Oficiales, 
Contribuciones y Discusiones. 307 pages; 20 X 14 cm. 1943. Published under 
die direction of Dr. Santiago I. Nudelman, Secretary, Buenos Aires. 


COLLEGE NEWS NOTES 

Additional A. C. P. Members Enter the Armed Forces 

Dr. J. Roscoe Miller, F.A.C.P., Chicago, Dr. Gustavus A. Peters (Associate), 
Rochester, Minn., and Dr. Harry A. Senekjie (Associate), New Orleans, have 
recently entered the Armed Forces, bringing the total number of members on active 
military duty to 1,720. 

Lt. Comdr. James P. Jordan (Associate). (MC), USNR, of Buffalo, N. Y., died 
July 23, 1944. 


New Life Members 

The College is gratified to announce that the following Fellows of the College 
became Life Members during the month of November: 

Dr. Thomas P. Murdock, Meriden, Conn. 

Dr. Delivan A. MacGregor, Wheeling, W. Va. 

Dr. Leon S. Gordon, Washington, D.' C. 


Gifts to the College Library 

The following gifts of publications by members are gratefully acknowledged: 
' Reprints 

i 

Dr. A. J. Atkinson (Associate), Chicago, 111. — 1 reprint. 

Dr. Benjamin M. Berstein, F.A.C.P., Brooklyn, N. Y. — 2 reprints. 

Charles A. Bohnengel, F.A.C.P., Captain, (MC), AUS — 1 reprint. 

Dr. Barnett Greenhouse, F.A.C.P., New Haven, Conn. — 1 reprint. 

Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa. — 7 reprints. 

Dr. Harry R. Litchfield, F.A.C.P., Brooklyn, N. Y. — 3 reprints. 

Dr. Thomas H. McGavack, F.A.C.P., New York, N. Y. — 3 reprints. 

Dr.' William Nimeh, F.A.C.P., Mexico City, D. F. — 1 reprint. 

Joseph F. Painton, F.A.C.P., Lieutenant Colonel, (MC), AUS — 1 reprint. 

Michael Peters (Associate), Captain, (MC), AUS — 1 reprint. 

Dr. William S. Reveno, F.A.C.P., Detroit, Mich. — 1 reprint. 

Morgan Y. Swirsky (Associate), Lieutenant, (MC), AUS — 1 reprint. 

Dr. Michael Weingarten (Associate), New York, N. Y. — 1 reprint. 

Dr. Alexander S. Wiener, F.A.C.P., Brooklyn, N. Y. — 8 reprints. 


Dr. Chester S. Keefer Appointed Governor for Massachusetts 

Dr. Chester S. Keefer, F.A.C.P., Boston, was appointed, during November,- by 
President Ernest E. Irons, the College Governor for the state of Massachusetts, 
to succeed the late Dr. William B. Breed. All local matters concerning the College, 
including proposals for membership, shall in the future be cleared through Dr. Keefer, 
whose address is 65 East Newton Street, Boston 18. 
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New Committee Appointments 

Dr. George F. Strong, F.A.C.P., Vancouver, B.C., has been appointed a member 
of the Committee on Constitution and By-Laws, to succeed the late Dr. Charles H. 
Cocke. Dr. James E. Paullin, F.A.C.P., Atlanta, already a member of the Com- 
mittee on Constitution and By-Laws, will serve as Chairman. 

Dr. Roger I. Lee, F.A.C.P., Boston, has been appointed a member of the Com- 
mittee, on Educational Policy to succeed the late Dr. Charles H. Cocke. 

Dr. LeRoy H. Sloan, F.A.C.P., Chicago, has been appointed a member of the 
Committee on Post-War Planning for Medical Service to succeed the late Dr. Wil- 
liam B. Breed. 


Resolution from Kentucky State Medical Association 1 

The War-Time Graduate Medical Meetings Committee has cooperated during 
1943 and 1944, in the program of the Kentucky State Medical Association, wherefor 
the following resolutions have been received : 

“Whereas, The programs of the Kentucky State Medical Association for 1943 
and 1944 have been most instructive and valuable as postgraduate courses for the 
rank and file of the profession, and 

“Whereas, The success of these programs is wholly due to the splendid cor 
operation of the American Medical Association, the American College of Surgeons,' 
the American College of Physicians, through the National War-Time Graduate Medi- 
cal Meetings, and the essayists of national reputation whom they have furnished, 

“Therefore, Be It Resolved, That the House of Delegates, being duly as- 
sembled on this 94th Annual Meeting, go on record as expressing our appreciation to 
these national associations for their war-time contribution to our Association and 
the representatives of the Armed Forces in attendance, and 

-“Be It Further Resolved, That this Resolution be spread upon the Minutes of 
this Association, and in further testimony of our appreciation, that a copy of this 
Resolution be forwarded' to the respective associations having participated in these 
programs.” 


Opportunities for Interns and Residents in Psychiatry, St. Elizabeth’s 

Hospital, Washington 

The United States Civil Service Commission is accepting, applications for War 
Service Appointments as medical officers (rotating interneship and psychiatric resi- 
dent) for St. Elizabeth’s Hospital, Washington, D. C., at $2,433.00 a year. St. 
Elizabeth’s Hospital is. an institution for the treatment of mental disorders. It has 
a 500-bed medical and surgical service. Full information and application forms can 
be obtained from the United States Civil Service Commission, Washington 25, D. C. 


An Experiment by the New York Academy of Medicine — Permanent 

Drug Exhibit 

Thirty-eight of the leading pharmaceutical companies of the United States are 
collaborating with the New Tork Academy of Medicine Committee on Drug Exhibits 
of which Dr. Walter A. Bastedo, F.A.C.P., is Chairman, in. an exhibit of drugs 
and other pharmaceuticals currently employed in combating infectious diseases. 

... ro . m t “ 1 ne t0 t ‘ me ti ie Committee will replace the present exhibit with a new one 
illustrating the latest developments, in the pharmaceutical world. 
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The State Medical Society of Wisconsin announces its 1945 annual meeting at 
Milwaukee, October 7-10. ‘ 


American Urological Association Offers Award 

Ihe American Urological Association offers an annual award not to exceed 
$500.00, for an essay (or essays) on the result of some specific clinical' or laboratory 
research in urology. Competitors are limited to residents in urology in recognized 
hospitals and to urologists who have been in such specific practice. for not more than 
live years. Essays should be submitted to the Secretary, Dr. Thomas D. Moore, 
899 Madison Avenue, Memphis, Tennessee, on or before March 15, 1945. 


Report from the Office of the Surgeon General, U. S. Army 

Major General George F. Lull, F.A.C.P., Deputy Surgeon General of the Army, 
addressed the Fifth Congress of the Army Service Forces Training Agencies at Camp 
Barkeley, Texas, October 24-26. The purpose of the conference was to review the 
1944 Army Service Forces training plan and to explain future plans. 

General Lull Talks on Health of Army 

Hospital admission records show there has been a striking decline in the incidence 
of many diseases in this war compared with the first World War, Major General 
George F. Lull, F.A.C.P., U. S. A., Deputy Surgeon General of the Army, told the 
International College of Surgeons which met at Philadelphia on October -3. The 
■pneumonia rate, he said, has dropped from 19.0 to 12.8, the measles rate from 23.8 
to 5.8, mumps from 55.8 to 6.2, scarlet fever from 2.8 to 1.6, meningococcic menin- 
gitis from 1.2 to 0.8, tuberculosis from 9.4 to 1.2 and venereal disease from 86,7 to 
41.0. These figures represent annual hospital admission rates per thousand strength. 
Similarly the death rate from all diseases with the exception of deaths due' to in- 
fluenza epidemic dropped from 14.1- in World War I to 0.6. The Army’s influenza 
rate, which was 5.97 in World War I, has become negligible, being represented 
statistically by 0.00 on this basis. . 

Recent Promotions, Medical Corps Officers 
Major to l Licutcnant Colonel ' , - • 

Samuel Morrison, F.A.C.P., Baltimore, Mdl 

Oliver Joseph Menard, F.A.C.P., Long Meadow, Mass. 

Kendall Elsom, F.A.C.P., Philadelphia, Pa. 

The Madigan General Hospital at Fort Lewis, Washington, was named in honor 
of the late Colonel Patrick Sarsfield Madigan, (MC); F.A.C.P., for his long and . 
faithful service in the Army Medical Corps. . -• 

University of Maryland Honors General Kirk , . 

Major General Norman T. Kirk, F.A.C.P., Surgeon General of the U. S. Army, 
recently received the honorary degree of Doctor of Science from his alma mater, the 
University of Maryland. The citation was read by Major General Robert U. Pat- 
terson, F.A.C.P., Dean of the Medical School and former Surgeon General of the 
Army. General Kirk addressed the graduates of the. Schools of Medicine and- 
Nursing and presented their diplomas. Prior to the ceremonies, Dr. Byrd, President 
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of the University of Maryland, and members of the faculty of the Medical School 
gave a dinner in honor of General Kirk at the Hotel Belvedere. 

Colonel Baker Awarded Legion of Merit 

Colonel Benjamin M. Baker, F.A.C.P., Baltimore, has been awarded the. legion 
of merit by General Douglas B. MacArthur for “exceptionally meritorious conduct 
in the performance of outstanding services in the South Pacific Area from April 20, 
1942, to June 13, 1944.” 

The National Committee 'for .Mental Hygiene has elected Major General 
Norman T. Kirk, F.A.C.P., The Surgeon General, as one of its six new members in 
recognition of his “unusual awareness of the importance of skilled psychiatric treat- 
ment in the Army.” 

Dr. Carl V. Moore, F.A.C.P., Associate Professor of Medicine, Washington 
' University, St- Louis, Mo., ,is a recent appointee to the Army Epidemiological Board. 

Army Medical Consultants Convene at White Sulphur Springs • 

The Service Command Consultants in Medicine and civilian physicians who are 
Consultants in Medicine to The Surgeon General and the Secretary of War convened 
at White Sulphur Springs, Va., October 30-31. Among those in attendance were 
Major General Norman T. Kirk, F.A.C.P., The Surgeon General, Colonel W. Paul 
Holbrook, F.A.C.P., Chief of Professional Service, Army Air Forces, Colonel Arden 
Freer, F.A.C.P., Chief of Professional Administrative Service, Lieutenant Colonel 
Francis R. Dieuaide, F.A.C.P., Chief of Tropical Disease Treatment- Branch, 
Brigadier General Hugh J. Morgan, F.A.C.P., Chief Consultant in Medicine to The 
Surgeon General, Colonel Walter Bauer, F.A.C.P., Consultant in Medicine, Eighth 
. Service Command, Colonel E. V. Allen, Consultant in Medicine, Seventh Service 
Command and Lieutenant Colonel Joseph A. Hayman, Jr., F.A.C.P., Chief of Medi- 
cal Service, Moore General Hospital, Swannanoa, N. C. 

Lieutenant Colonel Phillip T. Knies, F.A.C.P., of Columbus, Ohio, Army mem- 
ber of the Interdepartmental Quarantine Commission, has been assigned as Army 
Quarantine Liaison Officer to The Surgeon General of the Army and is stationed in 
the Epidemiology Division, Preventive Medicine Service. 

Wakeman Field Sanitary Area Dedicated 


A model sanitary demonstration area was dedicated in October at Carlisle Bar- 
• racks, Pa. It has been named Wakeman Field in memory of the late Colonel Frank 
' B. Wakeman, F.A.C.P., who was Director of the Training Division, Office of The 
Surgeon General and former Instructor in the Department of Military Sanitation at 
Carlisle Barracks. Guest speakers stressed the importance of rigid sanitary measures 
„ hi the field to prevent the spread of disease. 


Army Trains Clinical Psychologists 

An officers course in clinical psychology was inaugurated in October at the 
djutant General s School, Fort Sam Houston, Tex. The welcoming address was 
gnen by Lieutenant Colonel James B. Polka, Chief of the neuropsychiatry section of 
rooke General Hospital, Fort Sam Houston, Tex., who represented Brigadier Gen- 
era George C. Beach, Jr., F.A.C.P., the hospital’s Commanding General. Lieutenant 
♦ 1 ° °n«: ^ orton Seidenfeld, AGD, Chief Clinical Psychologist and Liaison with 
uie Office of The Surgeon General, spoke on the duties and responsibilities of the 
clinical psychologist. 

^Representing The Surgeon General, -Lieutenant Colonel Malcolm J Farrell 

i ■ ta f t Director of the Neuropsychiatry Consultants Division, spoke on the 
relationship between the psychologist and psychiatrist in Army hospitals. 
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I lie State Medical Society of Wisconsin announces its 1945 annual meeting at 
Milwaukee, October 7-10. 


American Urological Association Offers Award 

The American Urological Association offers an annual award not to exceed 
$500.00, for an essay (or essays) on the result of some specific clinical or laboratory 
research in urology. Competitors are limited to residents in urology in recognized 
hospitals and to urologists who have been in such specific practice for not more than 
five years. Essays should be submitted to the Secretary, Dr. Thomas D. Moore, 
899 Madison Avenue, Memphis. Tennessee, on or before March 15, 1945. 


Refort from the Office of the Surgeon General, U. S. Army 

Major General George F. Lull, F.A.C.P., Deputy Surgeon General of the Army, 
addressed the Fifth Congress of the Army Service Forces Training Agencies at Camp 
Barkeley, Texas, October 24-26. The purpose of the conference was to review the 
1944 Army Service Forces training plan and to explain future plans. 

General Lull Talks on Health of Army 

Hospital admission records show there has been a striking decline in the incidence 
of many diseases in this war compared with the first World War, Major General 
George F. Lull, F.A.C.P., U. S. A., Deputy Surgeon General of the Army, told the 
International College of Surgeons which met at Philadelphia on October 3. The 
.pneumonia rate, be said, has dropped from 19.0 to 12.8, the measles rate from 23.8 
to 5.8, mumps from 55.8 to 6.2, scarlet fever from 2.8 to 1.6, meningococcic menin- 
gitis from 1.2 to 0.8, tuberculosis from 9.4 to 1.2 and venereal disease from 86,7 to 
41.0. These figures represent annual hospital admission rates per thousand strength. 
Similarly the death rate from all diseases with the exception of deaths due to in- 
fluenza epidemic dropped from 14.1- in World War I to 0.6. The Army’s influenza 
rate, which was 5.97 in World War I, has become negligible, being represented 
statistically by 0.00 on this basis. 

Recent Promotions, Medical Corps Officers 
Major to l Liciitcuant Colonel „ - ' 

Samuel Morrison, F.A.C.P., Baltimore, Md; 

Oliver Joseph Menard, F.A.C.P., Long Meadow, Mass. 

Kendall Elsom, F.A.C.P., Philadelphia, Pa. 

The Madigan General Hospital at Fort Lewis, Washington, was named in honor 
of the late Colonel Patrick Sarsfield Madigan, (MC), F.A.C.P., for his long and 
faithful service in the Army Medical Corps. • - . . 

University of Maryland Honors General Kirk . 

Major General Norman T. Kirk, F.A.C.P., Surgeon General of the U. S. Army, 
recently received the honorary degree of Doctor of Science from his alma mater, the 
University of Maryland. The citation was read by Major General Robert U. Pat- 
terson, F.A.C.P., Dean of the Medical School and former Surgeon General of the 
Army. General Kirk addressed the graduates of the Schools of Medicine and 
Nursing and presented their diplomas. Prior to the ceremonies, Dr. Byrd, President 
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of the University of Maryland, and members of the faculty of the Medical. School 
gave a dinner in honor of General Kirk at the Hotel Belvedere. 

Colonel Baker Awarded Legion of Merit 

Colonel Benjamin M. Baker, F.A.C.P., Baltimore, has been awarded the. legion 
of merit by General Douglas B. MacArthur for “exceptionally meritorious conduct 
in the performance of outstanding services in the South Pacific Area from April 20, 
1942, to June 13,1944.’' 

The National Committee 'for .Mental Hygiene has elected Major General 
Norman T. Kirk, F.A.C.P., The Surgeon General, as one of its six new members in 
recognition of his “unusual awareness of the importance of skilled psychiatric treat- 
ment in the Army.” 

Dr. Carl V. Moore, F.A.C.P., Associate Professor of Medicine, Washington 
' University, St. Louis, Mo., .is a recent appointee to the Army Epidemiological Board. 

Army Medical Consultants Convene at White Sulphur Springs 

The Service Command Consultants in Medicine and civilian physicians who are 
Consultants in Medicine to The Surgeon General and the Secretary of War convened 
at White Sulphur Springs, Va., October 30-31. Among those in attendance were 
Major General Norman T. Kirk, F.A.C.P., The Surgeon General, Colonel W. Paul 
Holbrook, F.A.C.P., Chief of Professional Service, Army Air Forces, Colonel Arden 
Freer, F.A.C.P., Chief of Professional Administrative Service, Lieutenant Colonel 
Francis R. Dieuaide, F.A.C.P., Chief of Tropical. Disease Treatment- Branch, 
Brigadier General Hugh J. Morgan, F.A.C.P., Chief Consultant in Medicine to The 
Surgeon General, Colonel Walter Bauer, F.A.C.P., Consultant in Medicine, Eighth 
Service Command, Colonel E. V. Allen, Consultant in Medicine, Seventh Service 
Command and Lieutenant Colonel Joseph A. Hayman, Jr., F.A.C.P., Chief of Medi- 
cal Service, Moore General Hospital, Swannanoa, N. C. 

Lieutenant Colonel Phillip T. Knies, F.A.C.P., of Columbus, Ohio, Army mein- 
her of the Interdepartmental Quarantine Commission, has been assigned as Army 
Quarantine Liaison Officer to The Surgeon General of the Army and is stationed in 
the Epidemiology Division, Preventive Medicine Service. 

Wakeman Field Sanitary Area Dedicated 

A model sanitary demonstration area was dedicated in October at Carlisle Bar- 
• racks, Pa. It has been named Wakeman Field in memory of the late Colonel Frank 
B. Wakeman, F.A.C.P., who was Director of the Training Division, Office of The 
Surgeon General and former Instructor in the Department of Military Sanitation at 
Carlisle Barracks. Guest speakers stressed the importance of rigid sanitary measures 
. _ m the field to prevent the spread of disease. 

Army Trains Clinical ' Psychologists 

An officers course in clinical psychology was inaugurated in October at the 
Adjutant General’s School, Fort Sam Houston, Tex. The welcoming address was 
given by Lieutenant Colonel James B. Polka,. Chief of the neuropsychiatry section of 
rooke General Hospital, Fort Sam Houston, Tex., who represented Brigadier Gen- 
eral George C. Beach, Jr., F.A.C.P., the hospital’s Commanding General. Lieutenant 
olonel Morton G. Seidenfeld, AGD, Chief Clinical Psychologist and Liaison with 
,5 Office of The Surgeon General, spoke on the duties and responsibilities of the 
clinical psychologist. 

Pr - eSent ’ ng • TilC Sur S eon General, Lieutenant Colonel Malcolm J. Farrell, 
r»i ’. As f? ta " t director of the Neuropsychiatry Consultants Division, spoke on the 
eiationship between the psychologist and psychiatrist in Army hospitals. 
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The new course will train officers, who are clinical psychologists to deal with 
neuropsychiatric patients in Army hospitals. It includes a review of testing and 
inter view technics, Army hospital procedures, types I of problems encountered, 
diagnosis, clinical technics and therapeutic measures. A clinical psychologist is 
being detailed to the neuropsychiatric section of every Army hospital having a 
thousand or more beds. 


Gorgas Medal Presented to James J. Saeero 

Commander James J. Sapero (Associate), (MC), USN, is this year’s recipient 
of the Gorgas Medal, for distinguished service as an Officer of the Medical 'Corps. 
U. S. Navy, in the field of malaria and preventive medicine. It was presented at 
the annual dinner of the Association of Military Surgeons, at New York, November 
3, 1944. The award is sponsored by Wyeth Incorporated, and was' established in 
memory of Surgeon General William Crawford Gorgas, whose work in preventive 
medicine made possible construction of the Panama Canal. 


The Michigan State Medical Society announces its 1945 annual session to be 
held in Detroit, September 19-21. 


Major George C. McEachern (Associate) has recently been made Chief of the 
Medical Service at the Army Air Force Regional and Debarkation Hospital, Hamilton 
Field, Calif. Major McEachern was previously Chief of the Rheumatic Fever 
Service at Buckley Field, Colo. He published his experiences in "The Treatment 
of Acute Rheumatic Fever with Penicillin,” in the Journal of the A. M. A Sep- 
tember 30, 1944. ' 


Colonel Maurice C. Pincoffs, F.A.C.P., is now Chief of Professional Services, 
Southwest Pacific Area, U. S. Army. 


Dr. O. H. Perry Pepper, F.A.C.P., Philadelphia, has been appointed on a Board 
of Honorary Consultants of the Army Medical Library by The Surgeon General. 


Lieutenant Colonel Joseph Vander Veer (Associate), Philadelphia, is now Com- 
manding Officer of the 364th Station Hospital, A. P. O. No. 322, Unit- 1, San Fran- 
cisco, Calif. 


The Montreal Medico-Chirurgical Society conducted its 12th annual clinical 
convention in Montreal, October 16-21. This convention was conducted as a post- 
graduate course and was open to all practitioners not only in the Province oi Quebec, 
but in the > neighboring Provinces,' as well as the adjoining States. There are four 
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other smaller clinical meetings held during the year for the same postgraduate teach- 
ing. Numerous Montreal institutions cooperate. 


. Commander Christopher C. Shaw, F.A.C.P., (MC), USNR, was commissioned a 
Lieutenant Commander in the Medical Corps of the U. S. Naval Reserve on July 
28, 1940, from Bellows Falls, Vt., where he was engaged in the practice of internal 
medicine. He was ordered to active duty on May 19, 1941, and was first assigned 
to the U. S. Naval Hospital at Chelsea, Mass. One month later he was transferred 
to the U. S. Naval Station, Portsmouth, N. H., as Physician to the Naval Prison. 
From August 1 to September 30, 1941, he was a student at the School of v Aviation 
Medicine, U. S. Naval Air Station, Pensacola, Fla., and remained there as a member 
of the faculty, Instructor in Cardiology. In early 1943, he was promoted to the 
rank of Commander and was designated a Flight Surgeon by the Bureau of Aero- 
nautics, Navy Department. He became Senior Medical Officer at the U. S. Naval 
Auxiliary Air Station, Whiting Field, Fla., and later in the year was ordered to duty 
as Senior Medical Officer arid Flight Surgeon of the Aircraft carrier, U. S. S. Solo- 
mons. He participated in the invasion on D-Day, and is at sea in the combat zones, 
Atlantic and/or Pacific. Since his entry on active duty, he has found time and the 
opportunity to publish articles on “Aviation Medicine” and “Heart Disease of Middle 
Age.” . 


Photos from Dr. White’s Postgraduate Course 

During the American College of Physicians Postgraduate Course in Cardiology, 
at Boston, October 2-7, under Dr. Paul White, F.A.C.P., many photographs were 
taken of the group at Massachusetts General Hospital and of various members of 
the faculty “in action,” by Dr. Leslie French, F.A.C.P., Suite 215, 1726 Eye St., 
N. W., Washington, D. C. Dr. French announces that the prints are now available 
to any member of the course who may want them as mementos. 


Regional Meetings . . 

The popularity and practicability of the regional meeting program of the College 
has been 'further demonstrated by the increasing interest and attendance at those 
recently conducted, as well as by the interest being shown in future scheduled meet- 
ings. Statistics of attendance are shown below for three of the recent meetings. It 
should be remembered, however, that different territories vary greatly in the number 
of College members and the number of medical officers in the Armed Forces. The 
regional meetings, therefore, are not comparable. . 

Nczv York Regional Meeting, October 20, 1944 — Officially 266 registered at the 
morning and afternoon programs ; an evening attendance at the panel discussion on 
Evaluation of Sulfa Drugs and Penicillin” of approximately 460, of whom more than 
two-thirds were Fellows and Associates of the College. 

Omaha, October, 23—27, 1944 — A combined War-Time Graduate Medical Meet- 
mg, certified as part of the Omaha Mid-West Clinical Society session. The total at- 
tendance at tlie meeting was 924, including 51 military officers from the surrounding 
posts. Twenty-one members of the American College of Physicians made presenta^ 
Hons, as did also the Executive Secretary, Mr. E. R. Loveland, and the Associate 
JJirector of the American College of Surgeons, Dr. Malcolm T. MacEachern 

Chicago Regional Meeting, November 4, 1944— Embracing Illinois, Indiana 
ova, Kentucky, Michigan, Minnesota and Wisconsin. 
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Fellows Associates Guests Total 

Army . ..; IS 14 39 71 

Navy 3 3 

U. S. Public Health Service . 1' 3 - 4 

Total, Servicemen 21 15 42 78 

Civilians 182 37 75 294 


203 52 117 372 

Thirty-four States, the District of Columbia and Canada were represented. The 
primary reason for the national distribution of attendants was due to the fact that 
this Regional Meeting concluded the two-weeks’ postgraduate course in Special 
Phases of Internal Medicine, under the auspices of the College in Chicago. .There 
were officially registered in the course 157 physicians, with a number of additional 
visitors. 

Pittsburgh Regional Meeting, November 11, 1944 — Embracing Western Penn- 
sylvania, Ohio and West Virginia. ■ 



Fellows Associates Guests 

Total 

Army 

4 

1 

5. 

10 . 

Navy 


' 



U. S. Public Health Service ... 

.... — 

— 

— 

— 

Total, Servicemen 

.... 4 

1 

5 

10 

Civilians 

78 

23 

56 

157 


82 

24 

61 

167 


The attendance was largely centered among members of the College from Western 
Pennsylvania, Ohio and West Virginia, but there was a scattered few from neighbor- 
ing territory. 

Philadelphia, December 15, 1944 — Embracing Eastern Pennsylvania, New Jersey, 
and Delaware, in conjunction with the postgraduate course in Special Medicine at 
Philadelphia Institutions, December 4-15, and the annual meetings of the Committees 
and Regents of the College, December 15-16. 

PROGRAM 

Thomas M. McMillan,' M.D., F.A.C.P. 

General Chairman and Acting Governor for Eastern Pennsylvania 
Friday, December 15, 1944 

Morning Session — 9:30 a.m. — 12:00 m. - 

Jefferson Medical College Hospital 

1020 Sansom Street - 

(Clinical Amphitheatre, First Floor) 

Presiding Officer . ■ 

William Harvey, Perkins, M.D., F.A.C.P. 

1. Short Notes on the Rh Factor. • , - 

Lowell Ashton Erf, M.D., . F.A.C.P., Associate in Medicine, . Jefferson 
Medical College of Philadelphia. 



V 
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2 Neurological Complications of Spinal Anaesthesia. 

Hyman E. Yaskin, M.D. (by invitation), Demonstrator of Neurology, 
Jefferson Medical College of Philadelphia. 

3. The Origin and Clinical Significance of Muscle Fasciculations. 

Francis M. Forster, M.D. (by invitation), Assistant Professor of Neurology, 
Jefferson Medical College of Philadelphia, and 
Bernard J. Alters, M.D. (by invitation), Professor of Neurology, Jefferson 
Medical College of Philadelphia. 

4. Prolonged Fever. 

Hobart A. Reimann, M.D. (by invitation), Professor of Medicine and 
Acting Head of Department of Experimental Medicine, Jefferson Medical 
College of Philadelphia. r 

5. Present Status of the Leukemia Problem. 

Franklin R. Miller, M.D. (by invitation), Associate Professor of Medicine, 
Jefferson Medical College of Philadelphia. 

6. Some Psychological Factors in Obesity. 

Robert A. Matthews, M.D. (Associate), Associate Professor of Psychiatry 
and Head of Department in absence of Colonel Baldwin L. Keyes, 
F.A.C.P., Jefferson Medical College of Philadelphia. 

7. The Treatment of Rheumatic Chorea with Fever Therapy. 

Edward L. Bauer, M.D. (by invitation), Professor of Pediatrics, Jefferson 
Medical College of Philadelphia. 

Luncheon . ; 

(Buffet) • 

12:30 p.m. 

College Headquarters 
4200 Pine Street, Philadelphia, Pa. 

Afternoon Session — 2:45 p.m. 

Ballroom 

Benjamin Franklin Hotel 
9th and Chestnut Streets 
Presiding Officer 

Thomas M. McMillan, M.D., F.A.C.P. 

Symposium on Rheumatic Fever 

L Some of the Clinical Problems of Rheumatic Fever. 

T. Duckett Jones, M.D. (by invitation), Assistant Professor of Medicine, 
Harvard Medical School; Director of Research, House of the Good 
Samaritan; Assistant Visiting Physician, Massachusetts General Hospital- 
Boston, Mass. - 

2. The Epidemiology of- Rheumatic Fever. 

John R. Paul, M.D. (by invitation). Professor of Preventive Medicine Yale 
University School of Medicine, New Haven, Conn. 

• 1 he „ v r C1 L r ° n Rheumatic Fever: Its Origin, Purposes and Present Status 

H. M. Marvin M.D. (by invitation), Associate Clinical Professor of Medi- 
cine, Yale JUmversity School of Medicine; Acting Executive Secretarv, 
American Heart Association, New Haven, Conn. 
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4. The Problem of Rheumatic Fever in the Armed Forces. 

W. Paul Holbrook, M.D., F.A.C.P., Colonel, (MC), AUS, Chief of the 
* Professional Division, Office of the Air Surgeon, Washington, D. C. ‘ 

Evening Program 
Benjamin Franklin Hotel 
9th and Chestnut Streets ' 

6 :30 p.m. — Reception and Cocktail Party 
Betsy Ross Room, Mezzanine Floor 
7:30 p.m. — Dinner (Informal) 

Ballroom, Benjamin Franklin Hotel 
Toastmaster: Henry L. Bockus 
Introduction of Distinguished Guests 
(A few brief talks; no formal addresses) 

Memphis, January 25-26, 1945 — Embracing Tennessee, Arkansas, Louisiana and 
Eastern Texas; Dr. William C. Chaney, Chairman, Governor for Tennessee. The 
program for this meeting is not yet available but is in process of preparation with the 
assistance of the American College of Physicians. Governors for the participating 
states, namely, Dr. Edgar Hull, New Orleans, Governor for Louisiana, Dr. John G. 
Archer, Greenville, Governor for Mississippi ; Dr. Oliver C. Melson, Little Rock, 
Governor for Arkansas; Dr. M. D. Levy, Houston, Governor for Texas. This 
meeting is expected to develop as one of the largest, most popular and really valuable 
regional meetings the College has conducted. It will be highlighted by the presence 
of several distinguished medical officers from the Army and Navy, including -the 
Surgeons General or their official envoys. The program will be read}' for distribu- 
tion in late December, and will be mailed to all members and medical installations 
of the Army, Navy and Public Health Service in the territory mentioned. Physicians 
outside of the territory may obtain programs on request to the Executive Offices of 
the College. Cordial invitation is extended to every interested physician , or medical 
officer, whether he be a member of the College or not. 

Oklahoma City, February 23, 1945 — Embracing Oklahoma, Kansas, Northwestern 
Texas, Missouri and Nebraska; Dr. Lea A. Riely, Chairman, Governor for Oklahoma. 
This will be the first regional meeting of its character in the Oklahoma City district. 
Chairman Riely is receiving the assistance and cooperation of the College Governors 
of the territory, including Dr. Harold Jones, Winfield, Governor for Kansas; Dr. M. 
D. Levy, Houston, Governor for Texas; Dr. Ralph Kinsella, St. Louis, Governor 
for - Missouri ; Dr. Warren Thompson, Omaha, Governor for Nebraska. While 
Nebraska has already held a regional meeting under date of October 26, in conjunction 
with the Omaha Mid-West Clinical Society, the State will also cooperate with the 
meeting in Oklahoma City. The Oklahoma City Internists Club will hold a meeting 
- on February 22, to which members of the College will be invited. The Regional 
Meeting of the College follows on February 23, and members of the Oklahoma City 
Internists Club are invited, as are also medical officers of the Army, Navy and Public 
Health Service. This meeting has been planned for a considerable period of time 
and great care is being exercised in selection of subjects of especially timely interest 
given by recognized authorities in each .field. The Chairman, Dr. Riely, has been 
a Governor of the American College of Physicians for about twenty years; his labors 
have always been characterized by the deepest interest in the welfare of the College 
and the medical profession ; he is the dean of internists in his territory, and it is pre- 
dicted that the Oklahoma members will rally to his. assistance in organizing a memor- . 
able meeting in his honor. 


' COLLEGE NEWS NOTES V '■ 1065 

The .following letters from the Surgeons General Kirk and Mclntire, which were , 
published in the Bulletin of the -War-Time Graduate Medical Meetings, indicate 'their , 
interest in and approval of these meetings. . 

“The Army is very grateful to the Central Committee for the War-Time Graduate 
Medical Meetings it has been carrying on throughout the various parts' of the United 
^ States in our Army hospitals. Both General Rankin and General Morgan, Con- 
sultants in Surgery and Medicine, Surgeon General’s Office, feel that these meetings 
have been of great service as a morale builder, as well as informative to our medical » 
officers serving at these various installations. It is their desire and mine that this 
work be continued for at least another year. 

“Like you, I realize that the doctors in our hospitals have much more to do and 
this will increase as more battle casualties arrive from overseas and the number of 
medical officers available here at home to do the job declines. I feel that your 
Regional Chairmen through their contact with the commanding officers of these in- 
stallations will be able to determine the . advisability of scheduling meetings, their 
scope and the availability of doctor-hours in these hospitals to attend them. 

“Many thanks again to you and your Committee and to the Regional Chairmen 
- for the grand job that you have been doing for us.” 

Norman T. Kirk, 

Major General, U. S. Army, , 

The Surgeon. General. 

“I have visited a great number of our institutions throughout the country during 
the past year and have had the opportunity of talking with numerous officers regarding 
the value of the War-Time Graduate Medical Meetings. The consensus is that they; 
are of great help. I know from personal experience that they also have added value 
in bringing together the members of the medical profession in civil life and in the 
Services. In addition to this you are bringing to our institutions invaluable experience 
from qualified teachers throughout the nation and it can not but have a helpful affect 
in the war effort. _ 

“I hope you will find it possible to continue these meetings throughout the coming 
year. As in the past, the Navy will co-operate in every way possible to make them 
a success.” 

Ross T. McIntire, 

Vice Admiral, U. S. Navy, 

The Surgeon General. 


A. C. P. Postgraduate Courses 

The continued popularity of the postgraduate courses offered by the American 
College of Physicians is again manifested by practically all courses being over- 
subscribed during the autumn of 1944. Readers may be interested in the following 
statistics of attendance. 


Summary of Registration, A. C. P. Postgraduate Courses, Autumn, 1944 


Course No. 1, Cardiology, Boston, 
Members, A. C. P. : 

Fellows 

Civilian 
Physicians 
Oct. 2-7. 

4? 

Sendee 

Medical 

Officers 

9 

Total 

Associates 

11 

L* 

% 

44 

Non-Members . . 


o 

5 

14 

58 

13 


Grand 

.Totals 
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Course No. 2, General Medicine, Portland, 


Oct. 9-14. 

Members, A. C. P. : 

Fellows 11 1 12 

Associates 1 2 3 

15 ' 

Non-Members -2 1 3 „ 18 


Course No. 3, Internal Medicine , Miittic- 
apolis, Oct. 9-14. 

Members, A. C. P. : 

Fellows 10 1 11 

Associates 8 3 11 

22 

Non-Members 10 11 21 43 


Course No. 4, Allergy, New York City, 
Oct. 9-14. 

Members, A. C. P. : ' 


Fellows 16 3 19 

Associates 5 2 - 7 

26 

Non-Members • 23 10 33 59 


Course No. 5, Internal Medicine, Chicago, 
Oct. 23— Nov. 4. 

Members, A. C. P. : 



47 

12 

59 


18 

10 

28 

Non-Members 

38 . 

54 ' 

87 
- 92 

Course No. 6, Special Medicine, Phila- 
delphia, Dec. 4—15. 




Members, A. C. P. : 

Fellows 

25 

7 

32 


Associates 


44 

Non-Members ' 8 25 33 

290 157 

’ ' i 

* Advanced Registration, Not Final, - . _ 



179 


77* 

447 
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- - Tentative Roster, Spring, 1945 . .. 

Full announcement of the- roster will appear in the next issue of this journal. 
At the present time, it is planned to give - five courses : Cardiovascular Diseases ; . 
Gastrointestinal Diseases; Internal Medicine; Clinical Medicine, with Special Em- 
phasis upon the Hematological Viewpoint; Applications of Psychiatry to the Practice 
.of Internal Medicine. 

Fees and other regulations will be the same, as heretofore. Medical officers_of 
the Armed Forces will be admitted free ; members of the College will pay a tuition fee 
of $20.00 per week; non-members, $40.00 per week. \ 


The Massachusetts General Hospital, Boston, through its genera] Executive 
Committee, has established a Staff Memorial Fund to which contributions may be % 
made in honor of the memory of any staff member. The plan grew out of a wish to 
honor Dr. William B. Breed, F.A.C.P., who died August 21. Dr. Breed had been a 
member of the general Executive Committee and had served the Massachusetts Gen- 
eral Hospital for 25 years. 


The faculty and alumni of Western Reserve University School of Medicine on 
September 25, honored their former Dean and former Professor , of Pharmacology, 
Dr. Torald H. Sollmann, F.A.C.P., at a dinner. They presented him with a silver 
plaque in recognition of his distinguished services. Dr. Sollmann was 'associated with 
Western Reserve University for nearly 50 years. He is now Chairman of the Coun- , 
cil on Pharmacy and Chemistry of the American Medical Association. 


Dr. Samuel E. Thompson, F.A.C.P., Kerrville, has resigned as a member of the 
Texas State Board of Health. 


Dr. John Walker Moore, F.A.C.P., Dean of University of Louisville School of 
' Medicine, was made president-elect of the Association of American Medical Colleges- 
at its annual meeting in Detroit, October 23-25. Dr. William S. McEllroy, F.A.C.P.,j 
Dean of the University of Pittsburgh School of Medicine was elected vice-president. 
Dr. Walter A. Bloedorn, F.A.C.P., Dean of George Washington University School 
. of Medicine, Washington, D. C., and Dr. Wilburt C. Davison, F.A.C.P.,- Dean of. 
Duke University School of Medicine, Durham, N. C., were elected members of the 
Executive Council of the Association, succeeding Dr. Willard C. Rappleye, F.A.C.P., 
Dean of Columbia University College of Physicians and Surgeons, and Dr. Russell 
H. Oppenheimer, F.A.C.P., Dean of Emory University School- of Medicine, Atlanta. 


Colonel Otis O. Benson, Jr., Honored 

Colonel Otis O. Benson, Jr. (Associate), (MC), U. S. Army, has been awarded-' 
the. legion of merit by the War Department, his citation reading, “In his capacity as 
Chief of Aero Medical Research at Wright Field from September 6, 1940, to July. 15, 
1943, he was responsible for successfully developing, testing and standardizing all 
items of medical equipment used in connection with military aviation. His pro- 
fessional skill and organizing ability made it possible for his unit, during .a period 
of rapidly changing requirements, to succeed in applying previously known principles 
ot aviation medicine to the practical situations of modern warfare and solving new 
pro ilems arising from unexpected developments in aerial combat.” 
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Dr. Louis H. Bauer, F.A.C.P., Hempstead, N. Y., addressed the Fairfield County 
Medical Association in Stamford, Conn., October 4, on “The Future of Prepayment 
Medical Plans.” ' 


On November 2, Dr. Ldward A. Strecker, F.A.C.P., Philadelphia; delivered the 
17th annual Pasteur Lecture of the Institute of Medicine of Chicago. Dr. Strecker’s 
subject was “War Psychiatry and Its Influence on Post-War Psychiatry and 
Civilization.” 


The late Dr. Andrew P. Biddle, F.A.C.P., Detroit, who died on August 2, 1944,' 
bequeathed approximately $40,000.00 to the Michigan State Medical Society, of 
which he had formerly been president, for use in the furtherance of its program of 
' postgraduate medical education. 


Dr. Oswald T. Avery, Phillips Medalist of the American College of Physicians 
in 1932, was awarded the Gold Medal of the New York Academy of -Medicine “for 
distinguished service in medicine” at a meeting on October 5. The presentation was 
made by Dr. Arthur F. Chace, F.A.C.P., President of the Academy. 


Dr. Edward B. Krumbhaar, F.A.C.P., Professor of Pathology, University of 
Pennsylvania School of Medicine and Graduate School of Medicine, has been elected 
an honorary Fellow of the Royal Society of Medicine, London. 


Dr. Kenneth E. Appel, F.A.C.P., Philadelphia, was recently elected president- 
elect of the Pennsylvania Psychiatric Society. - ' 


The Southern Medical Association conducted its 38th annual meeting at St. Louis, 
Mo., November 13-16. Among those on the program were: Col. Howard A. Rusk, 
F.A.C.P., “New Horizons in Medicine”; Capt. Alphonse McMahon, F.A.C.P., 
“Civilian Tropical Disease Problems Following Demobilization”; Dr. Charles F. 
Mohr, F.A.C.P., Baltimore, “Results of Penicillin Treatment in Neurosyphilis”; Dr. 
Harry S. Bernton, F.A.C.P., Washington, D. C., “Castor Bean Sensitiveness”; Dr. 
Cornelius O. Bailey, F.A.C.P., Los Angeles, “Post-war Medical Education.” 


The Medical Society of Virginia held its annual meeting in Richmond recently, 
with an attendance of 570 doctors. Dr. H. B. Mulholland, F.A.C.P.-, of Charlottes- 
ville, succeeded to the presidency. Dr. Philip S. Smith, F.A.C.P., of . Abingdon, is a 
vice-president, and Dr. C. Lydon Harrell, F.A.C.P., of Norfolk, is a Councilor from 
the Second District. The Society will hold its 1945 session in Roanoke. 


Dr. Robert H. Bayley, F.A.C.P., has been appointed Professor of Clinical Medi- 
cine and Vice Chairman of the Department of Medicine of the University of Ok- 
lahoma School of Medicine. Dr. Bayley for several years was Associate Professor 
of Medicine at the Louisiana State University School of Medicine, New Orleans. 


The Oklahoma City Clinical Society conducted its 14th .annual fall clinical con- 
ference in Oklahoma City, October 23-26. Among the guest lecturers were the fol- 
lowing: Dr. Tinsely R. Harrison, F.A.C.P., Dallas, Tex., “Abdominal Disorders 
Simulating Coronary Artery Disease” and "Recent Concepts of Hypertension ; 
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Dr.. Ralph A. Kinsella, F.A.C.P., St.' Louis, Mo, “Arthritis” and “Etiology, Diag- 
nosis, and Treatment of Acute Dilatation of the Heart”; Dr. Bruce K. Wiseman, 
F.A.C.P., Columbus, Ohio, “Primary Atypical or Virus Pneumonia” and “The Leu- 
kemias.” 

A large proportion of the Fellows of the College in the Oklahoma City district 
contributed also to the program. 


The Dallas Southern Clinical Society will hold its 15th annual spring clinical 
conference at Hotel Adolphus, Dallas, March 19-22, 1945. Among the guest speakers 
will be Dr. J. Arnold Bargen, F.A.C.P., Rochester, Gastro-enterology ; Dr. Charles A. 
Doan, F.A.C.P., Columbus, Ohio, Internal Medicine; Dr. William Henry Sebrell, Jr., 
F.A.C.P., U. S. Public Health Service, Washington, D. C., Basic Science; and Dr. 
George W. Thorn, F.A.C.P, Boston, Mass., Internal Medicine. 


Dr. Irvine H. Page, F.A.C.P., for the past seven years Director of the Eli Lilly 
Laboratory for Clinical Research, Indianapolis, will become Director of Research at 
the Cleveland Clinic, Cleveland, on January 1. 


Dr. Oscar O. Miller, F.A.C.P., Louisville, was inducted into the presidency of 
the Kentucky State Medical. Association at its last annual meeting in Lexington. 


Dr. Carl V. Moore, F.A.C.P., Associate Professor of Medicine, Washington 
University School of Medicine, St. Louis, was among the first of a group of visiting 
professors to the University of Louisville School of Medicine under a grant for this 
purpose by the Commonwealth Fund. 


Dr. John H. Musser, F.A.C.P., and Dr. Julius L. Wilson, F.A.C.P., both of New 
Orleans, are president and medical consultant, respectively, of the newly chartered 
and organized Tuberculosis Association of New Orleans. 


Dr. Thomas Parran, F.A.C.P., Surgeon General of the U. S. Public Health 
Service, gave the commencement address before the University of Utah School of 
Medicine, Salt Lake City, on September 10. Dr. Parran received the honorary de- 
gree of Doctor of Science. This is the first graduation exercises of this new four- 
year medical school. 


Brigadier General Eugen Reinartz, F.A.C.P., (MC), U. S. A., was installed as 
President of the Aero Medical Association of the United States at its meeting in St. 
Louis on September 4. 


Dr. George H. Anderson, F.A.C.P., Spokane, has been elected president-elect of 
the Washington State Medical Association for the coming year. 


Dr. Lewis G. Allen, F.A.C.P., Kansas City, Kan., has succeeded to the presi 
dency of the Radiological Society of North America. 


Dr. Lyell C. Kinney, F.A.C.P., San Diego, has succeeded to the presidency of the 
American Roentgen Ray Society. 
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Dr. George M. Lewis, -F.A.C.P., New York, addressed the New York State 
Association of Public .Health Laboratories at Albany, November 17, on "Clinical and 
Immunological Aspects of Fungus Infection.” 


Dr. Frank R. Menne, F.A.C.P., has resigned as Professor' and Head of the De- 
partment of Radiology at the University of Oregon Medical School, Portland, with 
which institution he has been associated for 28 years. 


Dr. J. Winthrop Peabody, F.A.C.P., Washington, D. C., has been made an hon- 
orary member of the Sociedad Chilena dc Tisiologia. 


Under the presidency of Dr. Felix J. Underwood, F.A.C.P., Jackson, Miss., the 
American Public Health Association conducted its second war-time public health con- 
ference and its 73rd annual business meeting in New York, October 2-5. . 

The September issue of the Mississippi Doctor was dedicated to Dr. Underwood, 
who is the Mississippi State Health Officer. 


Colonel Neely C. Mashburn, F.A.C.P., has become Surgeon of the A. A. F. Train- 
ing Command, Fort Worth, Tex., succeeding Brigadier General Charles R. Glenn, 
who has been appointed Deputy Air Surgeon of the -Army .Air Forces, headquarters in 
Washington, D. C. - . . 


War-Time Graduate Medical Meetings 

Region No. I (Maine, New Hampshire, Vermont, Massachusetts) and Region No. 2 
(Connecticut, Rhode Island) — New England Committee for War-Time Graduate 
Medical Meetings: — Dr. W. R. Older, Chairman; Dr. L. E. Parkins, Secretary; 
Dr. S. B. Weld, Dr. A. M. Burgess, Dr. C. S. Keefer, Dr. F. T. Hill, Dr. J. P. 
Bowler, Dr. B. F. Cook, Executive Committee members 

Station Hospital, Dow Field, Bangor, Maine ■ 

December 21 Head, Spine and Nerve Injuries 

Dispensary, U. S. Naval Air Station, Brunswick, Maine 

December 21 Burns and Reconstruction Surgery. 

Station Hospital, Fort Williams, Portland, Maine 

December 21 The Skin 

- ’ Station Hospital, Presque Isle, Maine 

December 21 • Stomach, Biliary Tract, Intestinal Disorders 

Dispensary, U. S. Naval Construction Training Center, Q noddy Village 
December 21 Pilonidal Sinus and Common Diseases of the Anus and Rectum . 

Station Hospital, Grenier Field, Manchester, New Hampshire 
December 20 Peripheral Vascular Disease 

U. S. Naval- Hospital, Portsmouth, New Hampshire' - - 

December 21 Diarrheal Diseases 
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' Boston Area Station Hospital, Waltham, Massachusetts . 

December 21 The Use of Penicillin and the Sulfa Drugs " - . 

U. S. Naval Hospital, Chelsea, Massachusetts - 

December 21 Blood Dyscrasias and Transfusions 

Lovell General Hospital, Fort D evens , Massachusetts 

December 21 The Pneumonias and Other Respiratory Infections 

Station Hospital, Camp Edwards, Massachusetts 

December 21 The Psychoneuroses and Their Management 

Cushing General Hospital, Framingham , Massachusetts 

December 21 Contagious Diseases and Complications 

Station Hospital, Camp Myles Standish, Taunton, Massachusetts 

December .21 Cardiac Neuroses, Cardiac Emergencies, Cardiac Rehabilitation 

U. S. Marine Hospital, Brighton, Massachusetts 

December 21 Acute Infections of the Central Nervous System 

Station Hospital, W estover Field, Chicopee Falls, Massachusetts or U. S. Naval 
Convalescent Hospital, Springfield, Massachusetts 

December 21 Tropical Diseases, to Include Malaria and Other Insect-Borne Diseases 

Dispensary, U. S. Naval Construction Training Center, Davi-sville, Rhode Island 
December 21 Joint Injuries 

U. S. Naval Hospital, Newport, Rhode Island 
December 21 Fractures of Extremities 

Station Hospital, Bradley Field, Windsor Locks, Connecticut 
December 21 Fractures of Extremities 

Air Corps Station Hospital, Nczu Haven, Connecticut 
December 21 Chest and Abdominal Injuries 

Station Hospital, Fort H. G. Wright, Fishers Island, New York 
December 21 Acute Abdominal Emergencies 

Region No. 4 (Eastern Pennsylvania, Delaware, New Jersey) — Dr. B. P. Widmann, 
Chairman; Dr. J. S. Rodman, Dr. S. P. Reimann. 

U. S. Naval Hospital , Philadelphia, Pennsylvania 

January 26 Common Mistakes in the Diagnosis of Treatment of Gastrointestinal 
Diseases — Dr. Henry L. Bockus 

Region No. 8 (Western Pennsylvania, Ohio)— Dr. C. A. Doan, Chairman; Dr. P. 
G. Smith, Dr. F. M. Douglass. 
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Crilc General Hospital, Cleveland, Ohio • 

January 23 Polycythemia — Dr. Russell H. Haden 

Region No. 14 (Indiana, Illinois, Wisconsin) — Dr. W. O. Thompson, Chairman; 
Dr. N. C. Gilbert, Dr. W. H. Cole, Dr. W. D. Gatch, Dr. R. M. Moore, Dr. H. M. 
Baker, Dr. E. R. Schmidt, Dr. E. L. Sevringhaus, Dr. F. D. Murphy. 

Camp McCoy, Wisconsin 

January 3 Peptic Ulcer and Gastritis — Dr. Carl W. Eberbach 
January 17 Chemotherapy (Present Status) — Dr. Harry Beckman 
January 31 Gall Bladder and Liver Disease — Dr. Erwin R. Schmidt 

Truax Field, Wisconsin 

January 3 Chronic Chest Diseases and Disease of the Larynx — Dr. John D. Steele 
January 17 Head and Spine Injuries — Dr. T. C. Erickson 
January 31 Allergic States — Dr. Theodore L. Squier 

Mayo General Hospital, Galesburg, Illinois 

January 3 Plexus and Peripheral Nerve Injuries 
January 17 Dermatological Diseases 
January 31 Burns and Plastic Surgery 

Vaughan General Hospital, Illinois 

January 3 Burns and Plastic Surgery 

Janpary 17 Malignancies in the Army Age Group — Medical X-Ray and Surgical 
Diagnosis and Treatment ' 

January 31 Endocrinology 

Camp Ellis, Illinois 

January 3 Endocrinology ‘ 

January 17 Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

January 31 Psychosomatic Medicine 

Clianutc Field, Illinois ' " ... 

January 3 Heart Disease and Allied Conditions 

January 17 Repair of Bone in Fractures and Diseases ' / 

January 31 Arterial Vascular Disease — Traumatic Lesions 

Region No. 16 (Missouri, Kansas, Arkansas, Oklahoma) — Dr. F. D. Dickson, Chair- 
man ; Dr. O. P. J. Falk, Dr. H. H. Turner. _ - 

Station Hospital, Rosecrans Field, Si. Joseph, Missouri 

January 11 Chemotherapy 

Trauma of the Abdomen - - 

Regional Hospital, Fort Riley, Kansas 

. January 11 Allergy . 

Nutritional Deficiency Diseases 

January 25 Clinical Psychiatry . ' 

Neurology / 
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i Station Hospital , Army Air Field , Great Bend, Kansas 

' January 4 Shock, Burns and Blood Derivatives 
Clinical Psychiatry 

January 18 Venereal Diseases and Urology 
Anesthesia 

Winter General Hospital-, Topeka, Kansas 

January 18 Gastrointestinal Diseases — Dr. Carl R, Ferris 
General Surgery — Dr. Claude J. Hunt 


Postgraduate Course in Medicine by Woman’s- Medical College of 

Pennsylvania 

Dr. William G. Leaman, Jr., F.A.C.P., Professor of Medicine at the Woman’s 
Medical College of Pennsylvania, has announced the following lecture schedule for 
the Postgraduate Course in Medicine at the Woman’s Medical College of Pennsylvania 
for the latter part of 1944 and the early part of 1945. The average attendance has 
been 45. This course has been conducted each winter. 

November 22, 1944 — 7:00 to 9:00 p.m. Coronary Disease; Digitalis Therapy. Wil- 
liam D. Stroud, F.A.C.P., Professor of Cardiology, University of Pennsylvania 
Graduate School of Medicine. 

December 6, 1944 — 7:00 to 9:00 p.m. Recent Trends in the Treatment of Cardio- 
vascular Disease. William G. Leaman, Jr., F.A.C.P., Professor, of Medicine, 
and Samuel Bellet (Associate), Associate Clinical Professor of Medicine, 
Woman’s Medical College of Pennsylvania. 

January 3, 1945 — 7 :00 to 9 :00 p.m. Recent Advances in Hematology. Leandro M. 
Tocantins (Associate), Associate Professor of Medicine, Jefferson Medical 
College. 

Jahuary 17, 1945 — 7 :00 to 9 :00 p.m. Recent Advances in Our Knowledge of Kidney 
Disease. Edward Weiss, F.A.C.P., Professor of Clinical Medicine, Temple 
University School of Medicine. 

January 31, 1945 — 7:00 to 9:00 p.m. Practical Aspects of Essential Hypertension. 
Edward Weiss, F.A.C.P. 

February 14 and 28 will be devoted to Gastrointestinal Tract; March 14 to 
Endocrinology; March 28, April 11 and 25, to Parasitology and Tropical Medicine. 
The speakers for these occasions will be announced early in January. 


Brigadier General Simmons Receives Walter Reed Medal 

On November 15, 1944, at the annual meeting of the American Society of 
Tropical Medicine, in St. Louis, Mo., the Society presented to Brigadier General 
James Stevens Simmons, F.A.C.P., U. S. A., Chief, Preventive Medicine Service, 
Office of The Surgeon General, U. S. Army, the, Walter Reed Medal in recognition 
of meritorious achievement in tropical medicine, and for outstanding work in safe- 
guarding the health of American troops. ' ' 

The Walter Reed Medal was established by the Society in 1934 to be awarded 
periodically in recognition of meritorious achievement in tropical medicine bv an 
x individual or an institution. - 
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The medal has been awarded on four previous occasions. In 1936/ one medal 
was awarded posthumously to Major Walter Reed for his experimental work on 
yellow fever and another to the Rockefeller Foundation for its study and control 
of yellow fever. In 1939 the award was made to Dr. William B. Castle, F.A.C.P., 
of Harvard University and in 1940 to Dr. Herbert Clark of the Gorgas Memorial 
Laboratory in Panama. In 1942 two medals were awarded, one posthumously to Dr. 
Carlos J. Finlay for his work on yellow fever and the other to The United ' States 
of Brazil “for outstanding work in the eradication of Anopheles gamhiac in Brazil.” 

At the recent meeting, General Simmons was also chosen as “President Elect” 
of the American Society of Tropical Medicine. 


SPECIAL NOTICES 

A course in Electrocardiographic Interpretation for graduate physicians will be 
given at Michael Reese Hospital by Dr. Louis N. Katz, Director of Cardiovascular <■ 
Research. The class will meet each week, starting Wednesday, February 14 for 
12 weeks, from 7 :00 to 9 :00 p.m. 

Further information and a copy of the program may be obtained on application 
to the Cardiovascular Department, Michael Reese Hospital.' 


The Executive Board of the American Public Health Association announces 
that the Third Wartime Conference and 74th Annual Meeting, and meetings of 
related organizations, will be held in Chicago, Illinois, the week of September 17, 
1945, with headquarters in the Hotel Stevens. • ' . • > 

At its Annual Meetings, this professional society of public health workers brings 
together the health officials of the Western Hemisphere for discussion of local, na- 
tional and international health problems. The Chicago program will cover subjects 
of interest to health officers, public health nurses, laboratory workers, nutritionists, 
vital statisticians, engineers, child and maternal health specialists, health educators, 
public health dentists, epidemiologists, industrial hygienists and others working in 
the broad field of health protection and promotion. 

The related organizations will include the American School Health Association, . 
the Conference of State and Municipal Public Health Engineers, of Public Health 
Nursing Directors, of Professors of Preventive Medicine, of State and Provincial 
Public Health Laboratory Directors, of State Directors of Public Health Education, 
and of Industrial Health Consultants. _ 

The Illinois Committee in charge of local arrangements will be headed by Dr. 
Herman N. Bundesen, President, Chicago Board of Health, and Dr. Roland R. Cross, 
State Director of Public Health, Springfield, Illinois, Co-Chairmen. 

The headquarters office of the American Public Health Association is located at . 
1790 Broadway, New York 19, N. Y. Reginald M. Atwater, M.D.,.is Executive 
Secretary. ' 
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' . . OBITUARIES 

DR. ARTHUR MONTELL SMITH 

On July 21, 1944, Dr. Arthur Montell Smith, F.A.C.P.,, died at the 
Merritt Hospital. in Oakland, 'California. Dr. Smith was born in Topshan, 
Maine, on March 18, 1872. 

Before the age of 20 he came to California with his family, settling in 
San Jose, California. He began his medical studies with Dr. Bangs in San 
Jose and later entered the Cooper Medical College in San Francisco, receiv- 
ing his M.D. degree in 1899. Shortly after graduation he began the prac- 
tice of medicine at Merced, California, where he practiced for about five 
years. His next move was to Oakland, California where he began prac- 
tice first as a general practitioner, later doing postgraduate work in eastern 
medical centers and preparing himself for the specialty of internal medicine. 
He served as a Captain in the Medical Corps during World War I and was 
stationed at Camp Kearny, later serving overseas. He served as Chief 
of the Medical Staff of the Samuel Merritt Hospital in Oakland for over 30 
years. He was also at one time Superintendent of the Alameda County 
Hospital, and during his early career he was Health Officer for the City of 
Oakland. At one time he was on the California State Board of Medical 
Examiners. 

‘ His medical society memberships included the Alameda County Medical 
Society, California State Medical Society, and California Academy of Medi- 
cine. He Was a Fellow of the American Medical Association and also a 
Fellow of the American College of Physicians since 1922. 

Dr. Smith had retired from active practice in 1943. He leaves a widow, 
Mrs. Laura Luers Smith, and a daughter, Marian, who is the wife of Major 
Paul Sampson of the Army Medical Corps. 

Ernest H. Falconer, M.D., .F.A.C.P., 

Governor for Northern California 


DR; LINDSAY STEPHEN MILNE ' - 

Dr. Lindsay Stephen Milne, F.A.C.P., of Kansas City, Mo., passed 
away at his home on September 17, 1944, following an illness of several 
months. 

Dr. Milne was bom in Montrose, Scotland, May 8, 1883. .He graduated 
from the Montrose Academy, in 1899, and obtained his Medical Degree at 
the University of Edinburgh, Scotland, in 1904. He was a Fellow of the 
Royal College of Physicians of Scotland. For a time, he was Instructor in 
the Departments of Pathology and Internal Medicine at his Alma Mater. 

. Dr - M51ne was engaged in research work for a considerable period of 
time m Panama, Costa Rica, Brazil and South Africa. In 1908, he became 
affiliated with the Russell Sage Foundation and later with the Rockefeller 
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Institute for Medical Research, and was engaged in research in Pathology, 
chiefly on the liver. In 1912, he went to Kansas City, Mo., to head the 
Department of Medicine and to become Professor of Internal Medicine at 
the University of Kansas School of Medicine. lie served as a Captain in 
the Medical Corps of the Army during World -War I, having been stationed 
at Camp Funston, Kan., on the Mexican Border, Camp McPherson, Ga., 
and with the A.E.F, in France, where he was the Commanding Officer of 
Base Hospital No. 28, the Kansas City Unit. lie was advanced to the 
rank of Colonel. 

Dr. Milne practiced medicine in Kansas City until July, 1944, and had 
served in recent years as Attending Physician to the Kansas City General, 
Research and St. Luke’s Hospitals. lie was a Diplomate of the American 
Board of Internal Medicine and was the author of several published papers. 

A fellow townsman has written : “In his thirty years residence in Kansas 
City, Dr. Lindsay Stephen Milne had established himself as an important 
factor in the city’s medical life. To a rare degree, he combined thorough 
medical training, fine judgment and rare human sympathy. His death re- 
moves from this community not only a distinguished man of medicine, but 
a great human being.” 

DR. HARRY ALLEN RICHTER 

Dr. Harry Allen Richter* F.A.C.P., Chicago, died July 8, 1944, of 
carcinoma; aged, 47. Dr. Richter was born in Chicago on August 27, 
1896. He graduated from Northwestern University Medical' School in 
1923, and later did postgraduate work at the Massachusetts General Hos- 
pital, Boston. He was Associate in Medicine at Loyola University School 
of Medicine; Cardiologist at the St. Francis and Swedish Covenant Hos- 
pitals ; and Associate Staff Physician, Cook County Hospital. 

Dr. Richter was the former historian of the Chicago Medical Society; . 
he was a member of the Illinois Medical Society, American Heart Asso- 
ciation and American Therapeutic Society; a Fellow of the American Medi- 
cal Assdciation, and a Fellow of the American College, of Physicians, since 
1940. He had published a number of medical articles. 

DR. EDWARD SHEARMAN McSWEENY 

' Dr. Edward Shearman McSweeny died, of coronary thrombosis on Sep- 
tember 17, 1944. Dr. McSweeny was one of the charter Fellows in The 
American College of Physicians and led a long and active medical life in 
New York City. t 

He was born in 1877 ; attended St. Francis Xavier College; M.D., 1897, 
and D.P.H., 1921, Bellevue Hospital Medical College; postgraduate work, 
1900-01, University of Berlin, University of Munich and private courses, 
in Vienna. In his early career he was partially interested in surgery, and was 
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for the period' 1901-05, Surgeon, O.P.D., St. Vincent’s Hospital, New York 
City; at the same time, however, he was Demonstrator in Anatomy at New 
York University Medical School and Physician to the Foundling Hospital. 
He was at one time President of the Medical Board, St. John’s Hospital, and 
Consultant to the Loomis Sanatorium and Grasslands Hospital, and member 
of the Medical Board of the Stony Wold Sanatorium; also' member of the 
Medical Board at Gabriel’s Sanatorium and the Workmen’s Circle Sana- 
torium (Liberty). He later became Director of the Tuberculosis Pre- 
ventorium and Trustee of the Potts Memorial Hospital; he had been also 
-Medical Superintendent of the Sea View Hospital in Castleton Corners, 
N. Y., and the Tuberculosis Sanatorium of the New York City Department 
of Health in Otisville, N. Y. ; he was also Medical Director of the New 
York Telephone Company and Consulting Physician to the Mary Immaculate 
Hospital, Jamaica, and St. John’s Long Island City Hospital, Long Island 
City. 

He was a former President of the New York Celtic Medical Society and 
of the Bellevue Alumni Society; former Secretary-Treasurer of the Ameri- 
can Sanatorium Association; member of the New York County and State 
Medical Societies, New York Academy of Medicine, Harvey Medical So- 
ciety, New York State Society of Industrial Physicians, New York Tu- 
berculosis Association, National Tuberculosis Association, American Asso- 
ciation for Thoracic Surgery, American Trudeau Society; Fellow, American 
Medical Association; Fellow of the American College of Physicians (charter 
member), June 25, 1915; Diplomate, American Board of Internal Medicine; 
died September 17, 1944, of coronary thrombosis; aged 66. 

Dr. McSweeny was very actively interested in medical matters up until 
the time of his death. 

Asa L. Lincoln, M.D., F.A.C.P.; 

Governor for Eastern New York 


* 

DR. EDWARD C. GAGER 

Dr. Edward C. Gager, F.A.C.P., was born in Saint Paul, December 16, 
1882. He graduated from Central High School in 1900 and received his 
.M.D. degree from the University of Minnesota Medical School in 1905. 

He began practicing in Chamberlain, South Dakota, and later moved to 
North Branch, Minnesota. He began practice in Saint Paul in 1908 and 
became interested in dermatology, taking postgraduate work in Paris, 
Vienna, and the Postgraduate Medical Hospital in New York. Then for 
several years he was Assistant Professor of Dermatology of the University 
of Minnesota Medical School, and later Chief of the Venereal Disease 
ClMc of the Wilder Dispensary as well as Attending Dermatologist of 
Ancker Hospital. 
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Dr. Gager was a member of the Ramsey County Medical Society,, the J 
Minnesota State and American Medical Associations, the American College 
of Physicians, the Minnesota Dermatological Society, and The American' 
Medical Association. 

He died July 29, 1944, at the age of sixty-two of acute myocardial 
failure following an operation for intestinal obstruction due to gallstones in 
the ileum. He is survived by three brothers, Paul C. of Memphis, Ten- 
nessee, Alfred R. of State College, Pennsylvania, and Ray R. oft Saint Paul. 

REAR ADMIRAL CHARLES ST. JOHN BUTLER 
Medical Corps, USN, Retired 

In the death of Rear Admiral Charles St. John Butler, F.A.C.P., on . 
October 7, 1944, at his home in Bristol, Tennessee the Medical Corps of the . 
Navy lost one of its most eminent members and the American College: of 
Physicians, one of its most distinguished Fellows. Admiral Butler was no 
ordinary individual but one who at all times at once arrested the attention. 
Large and massive in stature, his intellect was on a proportionate scale with 
his physical appearance. His strongly marked and emphatic personality' 
made him what journalists are fond of referring to as a “Stormy Petrel.” 

It must not be supposed, however, from this description that there was any- 
thing forbidding or ungracious about him. On the contrary, he was kind- 
ness itself and a most engaging’ and considerate physician and administrator, 
but a love of truth and unflinching integrity so ruled him that he was most 
outspoken in the defense of any scientific fact, or of any measure to better. . 
conditions which he felt were not right. He had the true zeal of a re- • . 
former and it was this characteristic which played a part in his great success 
as a medical administrator. ■ 

In the Virgin Islands, he was Commanding Officer of the Naval Hos- 
pital and Health Administrator of the islands and as .head ,of the Public 
Health Service in Haiti, he was outstandingly successful. An eminent au- . 
thority on tropical medicine has declared that Admiral Butler’s work in the 
Virgin Islands in eliminating tropical disease was, on a small scale, as re- 
markable as that' done by General Gorgas in Panama. In Haiti' Admiral 
Butler is regarded as the man who did the most in the conquest, of tropical 
disease in that island. . . . , 

Admiral Butler will be remembered as connected with two interesting : 
problems of tropical medicine and medical history. One was the unity of 
yaws and syphilis and the other, the controversy as to the Old World origin 
of syphilis as against the origin in the Americas,; He was a strong believer 
in the unity of syphilis 'and yaws and' a strong advocate of the theory that 
syphilis had existed in Europe prior to the Columbian voyages. On both 
of these subjects, AdmiraL Butler , wrote and lectured extensively and liis 
pronounced and vigorous views have some of the force and character of the 
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old Renaissance scientists. He was a learned and ingenious controversialist 
and his sound scholarship made his views and arguments difficult to over- 
throw. . . . 

He was a notable teacher of tropical medicine. The Medical Corps of 
our Navy and the Medical Corps of the Army were pioneers in tropical medi- 
cine in the United States, and the Naval Medical School, for. the first two 
decades of the present century was a principal center for the teaching of this 
specialty in this country. In the present war the success or failure of naval 
or amphibious operations in the tropics has depended many , times on the 
knowledge of tropical diseases and the methods of their prevention. The 
training given our medical officers by men like Admiral Butler did much to 
enable them to cope successfully with these threats and protect our fighting 
forces from enemies more deadly even than armed men. Admiral Butler 
himself, must have realized this and have taken pleasure in the thought that 
he had so helped the Medical Corps of the Navy in the world’s greatest war 
even though age had placed him in retirement. 

Admiral Butler was born in Bristol, Tennessee, March 1, 1875, educated 
at Kings College, Emory and Henry College at Emory, Virginia and 
graduated in medicine from the University of Virginia in 1897. He was 
commissioned Assistant Surgeon in the Navy November 8, 1900. His first 
duty was on the old United States Fisheries Commission steamer Albatross, 
on which he served as Medical Officer and where his strong bent for scientific 
investigation was also utilized. Throughout his career, he served in many 
parts of the world and held many important positions. He was an instructor 
in bacteriology and tropical medicine at the U. S. Naval Medical School; 
Commanding Officer of the Naval Medical School and at one time acted as 
Professor of Medicine in the George Washington University School of 
Medicine. In addition to the posts which have been previously mentioned in 
the Virgin Islands and in Haiti, he had been Commanding Officer of the 
Naval Medical Supply Depot, Brooklyn, N. Y., the Naval Medical Center in 
Washington, D. C., and President of the Board of Medical Examiners for 
Officers of the Medical Corps. He served on the National Research Council 
and he was a member of many scientific and professional societies, including 
the Association of Military Surgeons, the American Academy of Tropical 
Medicine, American Society of T. ropical Medicine and the Society of Ameri- 
can Bacteriologists. He was the author of many professional papers and of 
a book, “Syphilis Sive Morbus Iiumanus,” dealing particularly with the 
history of syphilis and yaws. 

, -® s death is a distinct loss in the fields of tropical medicine and medical 
history and to his many friends throughout the world. 

Ross T. McIntire, F.A.C.P., 

Vice Admiral, (MC), 

A.C.P. Governor for the U. S. Navy 
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DR. EDWARD MELVIN GREEN 

{ 

Dr. Edward Melvin Green, M.D., F.A.C.P., of Harrisburg, Pennsylvania, 
former Superintendent of the Harrisburg State Hospital, died on September 
30, 1944. Dr. Green was 77 years of age, was born in Washington, 
Goergia, July 10, 1867. He graduated from Centre College in 1887, re- 
ceiving his Master of Arts degree from that institution in 1890, the same 
year in which he received his degree of Doctor of Medicine from the 
University of Pennsylvania School of Medicine. He did post-graduate 
work at the Jefferson Medical College Hospital in Philadelphia; Manhattan 
State Hospital in New York; and from 1891 to 1895 was assistant physi- 
cian at the Eastern Kentucky State Hospital for the Insane. During 
1896 and 1897 he was Physician in Charge of the Oklahoma State Hos- 
pital; from 1901 to 1917 he was on the Staff of the Milledgeville State 
Hospital, Georgia, and left a clinical directorship at that hospital in 1917 
to become Superintendent of the Harrisburg State Hospital, which position 
he held until his retirement in 1934. Following his retirement he engaged 
in consultation practice, and was consultant at the Harrisburg Polyclinic, 
and ,the Lancaster County Hospitals, and was Director of the Neuropsy- 
chiatric Service at the York (Pennsylvania) Hospital for several years. 
He was a Fellow of the American Psychiatric Association, the American 
College of Physicians and the American Medical Association. He was the 
author of numerous papers, several of which on psychoses in negroes at- 
tracted wide attention. In 1942, in spite of his advancing years, he returned 
to aid in the work of the Harrisburg State Hospital, and throughout the War 
period was an active member of the Medical Advisory Board of the Penn- 
sylvania Selective Service. A physician of high.ideals and gracious Christian 
character, possessed in a marked degree of the quality of dignity, impertur- 
ability and gentleness, he maintained the high standards of his profession, , 
and was held in great respect in ..the community in which he lived, and where 
he was active in his support of worth while public projects. He is survived 
by his wife, Ann C. Green; and two sons — Lieutenant Edward M. Green, Jr., 
USNR; and Louis C. Green, Ph.D., on the -teaching Staff at Bryn Mawr. 
College. Interment was at Dr. Green’s boyhood home, Danville, Kentucky. 

H. K. Petry, M.D., F.A.C.P. 
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